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gon	 is	 for	honeybees.	However,	Serres	expects	 that	 the	digital	age	will	 inevitably	challenge	
this	 format,	 and	 eventually	 leave	 it	 behind.	 His	 bewilderment	 about	 Stanford	 University’s	
new	computer	science	buildings,	then,	can	be	explained	by	his	convicIon	that	the	digital	age	
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(‘peIte	pouceae’)	 and	Tom	Thumb	because	of	 the	ease	with	which	 they	access	 the	world	
through	smartphones.	Marc	Prensky	ﬁrst	called	them	Digital	NaIves	(2001).	However,	even	
these	younger	generaIons	 sIll	 conInue	 to	acquire	 the	habit	of	 focusing	 their	 gaze	on	 the	
professor’s	lectern.	
	 Technological	innovaIon	happens	as	a	result	of	complex	processes	rather	than	a	sin-
gular	 event.	When	 it	 comes	 to	 contemporary	 developments	 in	 this	 area,	 these	 processes	
tend	 to	be	 signiﬁcantly	 shaped	by	 a	 limited	 amount	of	 hotspots	 that	 combine	 the	highest	
levels	of	experIse	with	adequate	funding,	such	as	Silicon	Valley,	as	well	as	technical	universi-
Ies	such	as	Massachuseas	InsItute	of	Technology	in	Boston	and	Delp	University	of	Technol-
ogy.	As	science	ﬁcIon	writer	William	Gibson	has	remarked:	 ‘The	future	 is	already	here.	 It’s	
just	not	very	evenly	distributed’	(in	Hui	Kyong	Chun	2011,	9).	Even	though	these	centers	of	
technology	play	a	key	role	in	enabling	and	structuring	the	new	aﬀordances	of	emerging	tech-




In	 this	dissertaIon	 I	 focus	on	a	 very	 speciﬁc	example	of	 such	pracIces:	 the	use	of	moIon	
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determines	 the	 size	 of	 the	 ‘moIon	 capture	 volume’,	which	 is	 the	 space	 in	which	 the	 per-
former	 in	 the	moIon	capture	 senng	can	move	without	 compromising	 the	data	 stream.	 In	
the	ﬁlm	and	game	industry,	opIcal	moIon	capture	is	principally	used	to	animate	characters	
in	a	virtual	realm.	In	the	dance	ﬁeld,	the	applicaIon	of	this	technology	stands	out	by	the	va-










mance	 studies,	 philosophy,	 ﬁlm	 studies	 and	 computer	 science.	 This	 allows	me	 to	 observe	
that	ideas	of	how	the	mind	works	and	about	how	the	body	is	experienced	shape	the	way	in	
which	media	are	employed	in	meaning-making	pracIces.	More	speciﬁcally,	I	discuss	ways	in	













which	 to	communicate	knowledge	about	dance	 in	digitally	enabled	 formats.	Such	 inquiries	
test	a	wide	range	of	technologies,	such	as	moIon	capture,	gyroscopes,	accelerometers,	GPS,	
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Kinect	and	physiological	sensors,	for	their	ability	to	compute	performance	features.	Together	
with	 the	 emergence	 of	 these	 technologies,	 experiments	with	 corporeal	 computaIon	 have	
become	a	topic	of	inquiry	for	arIsIc	praxis	in	‘digital	performance’	(Dixon	and	Smith	2007).	
As	Chris	Salter	puts	it	in	the	subItle	of	his	comprehensive	study	Entangled	(2010),	the	dance	
ﬁeld	 has	 proven	 to	 be	 a	 primary	 locus	 for	 inquiries	 into	 the	 quesIon	 of	 how	 ‘technology	
transforms	performance.’	
	 Ideas	about	the	role	that	computers	could	potenIally	play	in	dance	pracIce	and	re-
search	 emerged	 for	 instance	 at	 Bell	 Labs	 in	 New	 Jersey	 in	 the	 1960s,	 a	 case	 I	 describe	 in	
Chapter	2.	For	the	ﬁrst	Ime,	it	was	argued	that	if	a	way	was	found	to	transfer	dance	move-
ments	 to	digital	data,	 this	data	could	 subsequently	be	manipulated	and	visualized	 in	many	










	 Cunningham’s	 endeavor	 took	 another	 leap	 when	 moIon	 capture	 technologies	 be-
came	more	sophisIcated	and	aﬀordable	at	the	beginning	of	the	1990s.	Cunningham	collabo-
rated	with	the	pioneering	digital	art	collecIve	OpenEndedGroup	to	create	the	performance	
BIPED	 (1999),	 in	which	moIon	capture	data	of	dancers	were	beauIfully	 rendered	 in	 large,	
colorful	renderings,	which	resembled	charcoal	drawings	come	to	life.	The	juxtaposiIon	with	
the	dancers	on	stage	created	a	magical	eﬀect.	This	was	just	one	example	of	the	rich	variety	of	
experiments	 that	characterized	 the	creaIve	outburst	 in	 the	ﬁeld	of	dance	and	digital	 tech-
nology	in	the	1990s.	The	rich	variety	of	experiments	in	this	area	had	creaIve,	analyIcal	and	
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that	 emphasizes	 their	 basis	 in	 technological	 hardware.	An	organic	 view	of	media	does	not	
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focus	on	media’s	inanimate	properIes,	but	rather	draws	aaenIon	to	their	ability	to	appeal	to	
our	senses	through	animaLon,	through	the	re-creaIon	of	life-like	movement.	The	advantage	












been	described	as	 ‘intended	 to	 serve	 as	 a	prototype	 for	 shareable	principles	of	 visualizing	
informaIon	and	facilitaIng	understanding	of	Ime-based	arts’	(Forsythe	and	deLahunta	2011,	
10).	With	 these	 projects,	 Forsythe	 has	 inspired	 others	 in	 the	 dance	 ﬁeld,	 such	 as	 Belgian	
choreographer	Anne	Teresa	De	Keersmaeker,	to	share	their	knowledge.	De	Keersmaeker	cre-
ated	 the	mulImodal	 publicaIon	 series	A	Choreographer’s	 Score	on	 the	work	of	 the	Rosas	
dance	company,	which	I	discuss	in	Chapter	1.	
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 these	choreographic	objects	are	prototype	exchange	objects,	prototypes	that	are	
	 experimenIng	with	 and	 looking	 for	 feedback	on	 the	 form	of	 relaIonships	 they	
	 bring	 into	 being,	 their	 eﬀects	 on	 future	 pracIce,	 and	 perhaps	 most	 of	 all,	 on	
	 the	visibility	and	presence	of	contemporary	dance	 in	other	spheres	 (disciplines,	
	 sectors	and	audiences).	(Leach	2013,	13)	















type	 socio-technical	 essays’	 (Leach	 2013),	 is	 a	 re-examinaIon	 of	 core	 ideas	 about	 the	 live	
transmission	of	dance	in	the	studio	and	of	the	key	principles	that	are	connected	to	a	speciﬁc	





Digital	 capturing	 technologies	have	open	been	employed	 in	 the	 creaIon	of	prototypes	 for	




























these	representaIons	consists	of.	 I	argue	that	an	 inquiry	 into	 the	recent	emergence	of	no-
Ions	of	‘dance	knowledge’	is	vital	for	understanding	the	encounter	between	dance	and	mo-
Ion	capture	technology.	What	habits	of	seeing	and	knowing	are	embedded	in	contemporary	













	 The	applicaIon	of	digital	 technologies	 such	as	moIon	capture	 to	 support	 transmis-






tween	 recent	 choreographic	 pracIce	 and	 computer	 graphics’	 (Downie	 2004,	 5).	 In	 accor-
dance	with	Downie’s	observaIon,	 I	argue	that	this	computaIonal	sensibility	also	has	had	a	
concrete	 impact	on	current	ways	of	 seeing	and	 thinking	about	pracIces	of	 transmission	 in	
the	dance	ﬁeld.	A	 related	view	on	how	dance	may	 reﬂect	 societal	 change	 is	arIculated	by	
Gabriele	Klein:	
	 More	 than	any	other	medium,	 [dance]	was	 always	 also	 the	physical	 expression	
	 of	 a	 society’s	 experience	of	 an	 era:	 you	might	 say	 the	body	 ‘knew	what	 it	was	
	 doing’	when	it	acted	out	the	exhilaraIng	experience	of	speed	and	transcending	
	 distance	made	possible	by	the	construcIon	of	railways	in	the	19th	century	in	the	
	 walz	 (…)	 when	 ravers	 dancing	 to	 techno	 in	 the	 1990s	 aaempted	 to	 transcend	
	 their	physical	limit,	or	when	break-dancers	played	previously	unthinkable	games	
	 with	 their	 bodies’	 axes	 and	 centres	 of	 gravity,	 in	 a	 physical	 expression	 of	 the	
















	 In	the	20th	century,	this	use	of	 ‘the	 imaginary’	occurs	as	a	concept	 in	the	toolbox	of	
various	 prominent	 French	 thinkers.	 In	 the	 work	 of	 Jacques	 Lacan,	 the	 imaginary	 (L’imagi-
naire)	denotes	one	of	the	three	orders	he	disInguishes	in	his	psychoanalyIc	theory,	the	oth-




















in	ways	that	make	 it	all	but	 impossible	to	 idenIfy	the	dancer	who	was	the	source	of	these	
data.	Nevertheless,	these	renderings	may	very	well	perform	some	key	features	of	a	speciﬁc	
dance.	 Thus,	 through	 a	 fragmentaIon	 and	manipulaIon	 of	 a	 body	 image,	 a	 dance	 image	
emerges.	
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	 A	 second	 example	 of	 the	 use	 of	 the	 imaginary	 as	 a	 concept	 appears	 in	 Jean-Paul	
Sartre’s	book	The	 Imaginary	 ([1940]	2015). 	This	work	contains	Sartre’s	early	views	on	art.	2
The	 Imaginary	 ‘oﬀers	a	phenomenological	account	of	 the	 imaginaIve	experience’	and	thus	
represents	one	of	 the	earliest	volumes	on	 imaginaIon	by	a	French	phenomenologist	 (Mori	
2012,	 11).	 Notably,	 it	 predates	 Maurice	 Merleau-Ponty’s	 work	 on	 phenomenology	 and	
Roland	Barthes’	work	on	aestheIcs. 	 In	The	 Imaginary,	Sartre	makes	a	disIncIon	between	3
percepIon	and	imaginaIon.	When	an	object	is	perceived,	it	is	observed	from	a	speciﬁc	per-



















tual	 term	 that	 is	 used	 to	 denote	 typical	 representaIons,	 vocabularies,	metaphors,	 images	
and	fantasies	that	are	associated	with	speciﬁc	cultural	discourses	or	(sub)cultures.	In	a	more	
general	sense,	the	imaginary	here	points	to	ways	in	which	modes	of	representaIon	that	are	
	 The	 original	 French	 publicaIon	 carried	 the	 Itle:	 L’Imaginaire:	 Psychologie	 phénoménologique	 de	2
l’imaginaLon	(1940).	
	 Note	 that	 Barthes	 wrote	 Camera	 Lucida	 in	 homage	 to	 Sartre’s	 L’Imaginaire	 (see	 Barthes	 [1980]	3
2000,	page	preceding	“Contents”).	
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imaginary	 that	ﬁts	 the	 contemporary	 context	 in	which	 the	 ‘merger	of	 the	human	with	 the	
technological,	or	the	machinic,	not	unlike	the	symbioIc	relaIonship	between	the	animal	and	
its	habitat,	 results	 in	a	new	compound,	a	new	kind	of	ecosophical	unity’	 (2011,	56).	There	
exists	a	mutual	inﬂuence	between	cultural	phenomena	and	imaginaries,	as	is	apparent	in	the	
study	Cultural	 Ecstasies	 (2013),	 in	which	 Ilana	MounIan	 notes	 that	 ‘Imaginary,	 in	 a	 broad	
sense,	refers	to	images,	fantasies,	illusions	and	so	forth	that	are	seen	as	relevant	to	the	con-




by	a	speciﬁc	 imaginary.	This	 is	exempliﬁed	by	Donna	McCormack,	who	explores	 ‘the	trans-
plant	 imaginary’,	a	noIon	that	was	ﬁrst	 introduced	by	Lesley	Sharp	(2014),	noIng	that	Mc-
Cormack’s	 approach	 of	 ‘the	 imaginary	 is	 less	 about	what	will	 or	may	 come	 (…)	 and	more	







there	 even	 when	 it	 is	 an	 immaterial	 presence,	 an	 invisible	 materiality	 or	 a	 haunIng	
absence’	(McCormack	2015,	150).	
















Ions.	These	projects	 include	but	are	not	 limited	 to:	 Inside	Movement	Knowledge, 	MoLon	4
Bank, 	 Capturing	 Dance 	 and	Moving	 Stories. 	 The	 researchers	 involved	 in	 these	 projects	5 6 7
come	from	diﬀerent	areas	of	experIse	and	include	dancers,	choreographers,	coders,	digital	
arIsts,	 performance	 scholars,	 computer	 scienIsts	 and	 dance	 and	movement	 notaIon	 ex-
perts.	Such	research	environments	are	the	site	of	an	encounter	of	diﬀerent	vocabularies,	dif-








IntenLon	 (2007).	Another	publicaIon	that	resulted	from	this	project	 is	Transmission	 in	MoLon:	The	
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terdisciplinary	research	is	to	make	such	tensions	producIve.	Research	ﬁndings	 in	one	disci-
pline	may	well	be	an	inspiring	lead	for	research	in	another	ﬁeld,	and	vice	versa.	This	perspec-
Ive	removes	the	need	to	give	prominence	to	the	merits	of	 their	 independent	posiIons.	 In	






engineer	working	 in	 a	moIon	capture	 lab	when	 I	 proposed	 to	go	and	 see	a	dance	perfor-
mance	 together.	 Interdisciplinary	anxieIes	 such	as	 these	are	unlikely	 to	go	away.	Each	col-

















trigger	 quesIons	 that	 have	 a	 dramaturgical	 dimension.	 What	 common	 ground	 is	 created	
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on	my	observaIons	in	the	past	years,	I	believe	that	such	research	environments	beneﬁt	from	
making	more	explicit	who	will	 take	on	 the	 responsibiliIes	 for	 the	dramaturgical	aspects	of	
these	complex	collaboraIve	processes.	
	 In	dance	and	performance	pracIce,	 the	dramaturg	usually	 funcIons	as	an	observer	
—	someImes	called	the	‘outside	eye’	—,	whose	primary	role	is	to	imagine	what	meaning	is	
conveyed	 by	 a	 speciﬁc	 performance,	 based	 on	 the	 arIsIc	 choices	 that	 have	 been	made.	
Dramaturgs	 communicate	 their	 ﬁndings	 to	 directors	 and	 choreographers,	with	whom	 they	
open	work	in	close	collaboraIon.	As	a	researcher,	I	use	an	approach	that	is	closely	related	to	
dramaturgy.	 I	 recognize	this	special	dramaturgical	 idenIty	more	broadly	 in	the	area	of	per-
formance	research.	 I	propose	to	call	 this	 the	dramaturg-researcher.	Dramaturg-researchers	
















7. Research:	 To	 arIculate	 the	 insights	 gained	 from	 the	 study	of	 performance	pracIce.	 To	
develop	terminology	and	conceptual	tools	in	order	to	provide	opportuniIes	for	others	to	
access	and	share	this	knowledge.	
	 To	 summarize,	 the	 dramaturg-researcher	 takes	 on	 the	 responsibility	 to	 analyze	 and	
communicate	how	meaning	is	produced	in	dance	as	performance	pracIce,	and	thus	supports	
the	 larger	 endeavor	 of	 explaining	 the	 importance	 of	 such	 pracIces.	 The	 above-menIoned	
traits	of	the	dramaturg-researcher	surface	as	a	common	concern	of	the	current	generaIon	of	
!15






sense	 that	 it	puts	 the	pracIce	ﬁrst.	Chapter	1	examines	 the	culture	of	 transmission	of	 the	
choreography	Rosas	danst	Rosas	 (1983)	by	 the	Belgian	dance	company	Rosas.	Rosas	danst	
Rosas	is	approached	through	diﬀerent	sources	that	shed	light	on	the	transmission	pracIce	of	












great	 importance	 to	 examine	 strategies	 of	 dance	 transmission	 that	 are	already	 in	 place	 in	
dance	pracIces,	in	order	to	evaluate	experimental	pracIces	of	moIon	capture-based	dance	
transmission.	What	 is	 the	 deeper	meaning	 when	 dancers	 speak	 of	 ‘the	 body	 as	 archive’?	
Why	is	the	documentaIon	of	a	choreography	in	an	already	exisIng,	symbol-based	dance	no-
taIon	system	open	considered	to	be	at	odds	with	the	idiosyncrasy	of	a	speciﬁc	dance	prac-
Ice?	 It	 is	 for	 these	 issues	 that	 the	Rosas	 company’s	 culture	of	dance	 transmission	oﬀers	a	
rich	set	of	perspecIves.	This	ﬁrst	chapter	thus	provides	insight	in	key	issues	that	play	out	in	
dance	transmission	pracIces,	and	thereby	informs	the	discussion	in	subsequent	chapters,	in	












digital	 tools	 for	dance	documentaIon	 that	were	proposed	by	A.	Michael	Noll	 in	 the	1960s	
demonstrates	that	these	endeavors	are	not	new,	but	have	a	longer	history.	The	emergence	of	
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spicuous	diﬀerences,	such	as	the	absence	of	facial	capture	in	digital	dance	pracIces.	A	closer	














derings	 of	 dance	 data	 are	 not	 accidental,	 but	 are	 ﬁrmly	 rooted	 in	 the	 history	 of	Western	
choreographic	pracIces,	and	enabled	by	a	basic	embodied	experience.	This	 imagery	 invites	
the	viewer	 to	 imagine	 the	dancing	body	as	an	 instrument	 that	draws	 lines	while	moving.	 I	




son/Martelli.	 Each	 of	 these	 examples	 provides	 a	 diﬀerent	 perspecIve	 on	 how	 knowledge	
about	the	bodily	basis	of	cogniIon	ﬁnds	its	way	into	digital	renderings	of	dance	knowledge.	
The	 chapter	 closes	 with	 a	 discussion	 of	 Nelson	 Goodman’s	 noIon	 of	 ‘rightness	 of	






















	 Let’s	 start	on	an	even	more	basic	 level,	 the	 very	 act	of	dancing,	making	move-





	 Words	 like	duraIon,	 rhythm	and	texture	suggest	a	cold,	calculated	relaIonship.	
	 But,	while	it	is	true	that	Rosas	dancers	spend	a	lot	of	Ime	counIng,	the	result	of	
	 this	precise	and	delicate	encounter	between	movement	and	music	 is	a	passion-
	 ate	celebraIon.	There	 is,	 in	 the	work	of	 [Anne	Teresa	De	Keersmaeker],	a	quiet	
	 trust	that	the	truthfulness	of	the	encounter	of	both	 is	bound	to	generate	beau-











ciplinary	 boundaries.	 I	 believe	 that	 this	 movement	 is	 full	 of	 potenIal	 for	 further	 in-
terdisciplinary	inquiries.  
!23
Chapter 1: Dance Transmission in Practice                                                                                                    




formances.	 In	 recent	 years,	 De	 Keersmaeker	 has	 disInguished	 herself	 by	 seeking	 ways	 to	
share	her	reﬂecIon	on	her	choreographic	crapsmanship	and	her	oeuvre	to	date.	These	ef-
forts	 have	 materialized	 in	 the	 mulImodal	 triptych	 A	 Choreographer’s	 Score	 (2012;	 2013;	
2014),	which	was	researched	and	co-authored	by	performance	scholar	and	musicologist	Bo-
jana	Cvejić.			




ing	 in	 dance	 technique,	 scoring	 pracIces,	 video	 recording,	 and	 rehearsal	 pracIces.	 All	 of	
these	are	examples	of	diﬀerent	modes	that	these	pracIces	take	on,	and	each	of	these	incor-









pher’s	 Score	 by	 adding	 tesImonies	 of	 the	 dancers’	 corporeal	 ‘enunciaIon’.	 As	 such,	 this	
chapter	is	a	further	invesIgaIon	of	aspects	of	‘performance-style’,	which	Cvejić	disInguishes	
as	one	of	 the	main	 themaIc	parameters	 that	 runs	 through	 the	 four	scores	of	Rosas’	 ‘Early	
Works’	(Cvejić	2017,	59).	It	connects	the	repeIIons	within	De	Keersmaeker’s	work	with	the	






Chapter 1: Dance Transmission in Practice                                                                                                    
	 These	consideraIons	also	Ie	 into	the	present	debate	 in	dance	studies	on	how	dance	
knowledge	could	be	shared	beyond	the	boundaries	of	its	own	discipline.	Indeed,	Cvejić	posi-
Ions	 the	 iniIaIve	 for	A	Choreographer’s	 Score	 in	developments	of	 the	 last	decade,	which	
‘has	also	been	characterized	by	the	“educaIonal	turn”	in	the	arts	(Rogoﬀ	2008),	a	keen	inter-
est	 in	 developing	modes	 of	 documenIng,	 archiving	 and	 transminng	 contemporary	 dance	
emerged	in	Europe	and	North	America	in	concert	with	new	digital	technologies’	(2017,	53). 		11
	 Taking	the	choreography	Rosas	danst	Rosas	as	my	main	case	study,	I	ﬁrst	of	all	analyze	










edge,	 I	 contribute	 to	 the	 present	 debate	 on	 what	 is	 and	 what	 is	 not	 validated	 as	 ‘dance	
knowledge’	(see	Chapter	2).	 I	claim	that	this	quesIon	should	be	a	cental	topic	of	dance	re-
search,	 connected	 to	 the	ongoing	 concern	with	 topics	 such	 as	 dance	 legacy	 and	 the	 legit-








scholarly	 appreciaIon	 of	 embodied	 dance	 techniques,	 such	 as	 breathing.	 Breathing	 tech-
niques	consItute	a	key	to	intenIons	and	intensiIes	that	are	at	the	core	of	the	dancer’s	ex-
pression.	 In	the	following	chapters,	 I	explore	how	this	type	of	performance	analysis	can	 in-
	Cvejić	(2017,	53)	names	three	projects	that	were	referenIal	for	the	creaIon	of	A	Choreographer’s	11
Score:	 William	 Forsythe’s	 ImprovisaLon	 Technologies	 (CD	 ROM,	 1999),	 Emio	 Greco|PC’s	 Inside	
Movement	Knowledge	(2008),	and	Synchronous	Objects	(2009).
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of	 its	 oeuvre,	Rosas	 danst	 Rosas	 was	 created	 in	 1983	 during	 an	 intensive,	 four-month	 re-
hearsal	 process	 during	which	De	 Keersmaeker	—	22	 years	 old	 at	 the	Ime	—	 collaborated	
with	dancers	Michèle	Anne	De	Mey,	Adriana	Borriello	and	Fumiyo	Ikeda	(ﬁg.	1	and	2).	At	the	
Ime	 of	 its	 premiere,	 the	 audience	 was	 both	 impressed	 and	 provoked	 by	 the	 rigor	 of	 De	
Keersmaeker’s	 choices.	 Most	 audiences	 in	 Belgium	 and	 other	 places	 in	 Western	 Europe	
where	the	performance	iniIally	toured	were	not	yet	familiar	with	American	postmodern	and	






Figure	1.	Rosas	danst	Rosas	by	Anne	Teresa	De	Keersmaeker	 in	 1983.	 Third	movement.	Dancers:	
Adriana	Borriello,	Anne	Teresa	De	Keersmaeker,	Michèle	Anne	De	Mey,	Fumiyo	Ikeda.	Photo:	Jean-
Luc	Tanghe.
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these	 elements	 were	 unprecedented	 in	 contemporary	 dance	 in	 Belgium	 and	 it	 instantly	










	 Since	 its	establishment	 in	1995,	the	dance	school	P.A.R.T.S.	 (Performing	Arts	Research	
and	Training	Studios)	has	been	located	in	the	same	building	as	the	Rosas	company.	The	es-
tablishment	 of	 P.A.R.T.S.	marked	 a	 structural	 insItuIonalizaIon	 of	 the	 Belgian	 dance	 ﬁeld	
(Laermans	2010,	407)	and	was	a	‘decisive	element	in	the	hybrid	network	of	ingredients	that	
consolidated	the	renown	of	Brussels	as	a	dance	capital’	(Laermans	2015,	286).	The	curricu-





reﬂecIon	at	P.A.R.T.S.	 is	 exempliﬁed	by	a	 recently	 launched	 trajectory	 called	Research	Stu-
dios,	a	research	program	for	choreographers	and	dramaturgs	that	provides	an	environment	
for	reﬂecIon	and	experiment,	in	order	to	further	develop	their	choreographic	language.	The	
shared	 locaIon	of	P.A.R.T.S.	 and	Rosas	and	 the	double	 idenIty	of	De	Keersmaeker	—	who	
funcIons	as	the	school	director	and	the	director	of	the	company	—	serve	as	two	important	
condiIons	for	the	organic	exchange	between	these	two	enIIes,	in	which	Rosas	dancers	and	




has	 also	 played	 an	 important	 role	 as	 part	 of	 the	 recent	 revival	 project	 of	 the	Early	Works	
(2010),	during	which	it	was	presented	together	with	three	other	key	choreographies:	Fase		
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were	 created	were	 then	made	 available	 on	 the	website.	 The	 collecIon	 grew	 steadily	 and	
soon	included	dozens	of	examples.	Some	of	these	were	an	aaempt	to	follow	the	instrucIons	
as	closely	as	possible.	Others	took	a	diﬀerent,	more	liberal	approach,	in	which	the	choreog-
raphy	was	 re-enacted	 in	ways	 that	open	gave	a	 considerable	 twist	 to	 the	original	 scheme.	
The	ﬂexibility	of	video	also	 led	to	a	wide	variety	of	performance	spaces.	Results	 included	a	
!28
Figure	2.	Rosas	danst	Rosas	by	Anne	Teresa	De	Keersmaeker	 in	 1983.	 Third	movement.	Dancers:	
Adriana	Borriello,	Anne	Teresa	De	Keersmaeker,	Michèle	Anne	De	Mey,	Fumiyo	Ikeda.	Photo:	Jean-
Luc	Tanghe.














cumstances,	 interpreters	 from	 earlier	 generaIons	 occasionally	 return	 to	 performing	 the	
work,	including	De	Keersmaeker	herself	(ﬁg.	3).	The	choreography	has	a	special	status	within	
the	company,	and	being	given	the	opportunity	to	perform	the	work	is	considered	to	be	a	re-
warding	 challenge.	 The	 rigor	 and	 stamina	 that	 the	 performance	 demands	 certainly	 con-
tribute	 to	 this	 intense	 experience.	With	 its	 total	 duraIon	 of	 almost	 two	 hours,	 De	 Keers-
maeker	 describes	Rosas	 danst	 Rosas	as	 a	 ‘paroxysm	 of	 dancing,	 dancing,	 dancing	without	
counIng,	over	and	over	again,	a	kind	of	dépense’,	 referring	 to	Georges	Bataille’s	noIon	of	
‘expenditure’	(2012,	82).	Cvejić	further	explains:	‘In	the	case	of	Rosas	danst	Rosas,	Bataille’s	


















transmission	 makes	 Rosas	 danst	 Rosas	 an	 ideal	 case	 to	 gain	 more	 insight	 in	 what	 dance	
transmission	in	pracIce	can	look	like.		
1.2	A	Choreographer’s	Score:	How	De	Keersmaeker	writes	with	movement	
‘My	 main	 ﬁeld	 is	 wriIng	 with	 movement.	 But	 how	 do	 you	 make	 a	 dance	 and	 give	 it	 to	
younger	generaIons?’	(2014a).	This	was	the	main	quesIon	that	moIvated	De	Keersmaeker	
to	 start	 creaIng	 the	 publicaIon	 series	 A	 Choreographer’s	 Score,	 in	 which	 a	 selecIon	 of	




ceived	of	 as	 an	analyIcal	 framework	 that	opens	up	 the	 choreography	 for	 further	 research	
and	interpretaIon.	
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Figure	 3.	Rosas	 danst	 Rosas	by	 Anne	 Teresa	 De	 Keersmaeker	 in	 2009.	 First	movement.	 Dancers:	
Anne	 Teresa	 De	 Keersmaeker,	 Cynthia	 Loemij,	 Sara	 Ludi,	 Samantha	 van	Wissen.	 Photo:	 Herman	
Sorgeloos.
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	 ElaboraIng	on	Jacques	Derrida’s	noIon	that	‘the	archivizaIon	produces	as	much	as	it	
records	the	event’	(Derrida	1995,	17),	Philip	Auslander	has	pointed	to	the	‘performaIvity	of	




	 sItutes	 it	as	such.	DocumentaIon	does	not	simply	generate	 images/statements	






siIonal	 tools	 of	 dance	 exist.	 Forsythe	 taught	 me	 you	 should	 share	 this	 knowledge,	 even	
though	it	is	rather	normal	for	choreographers	to	keep	it	to	themselves’	(2014a).	Indeed,	tak-
ing	into	consideraIon	the	mistrust	in	interpretaIve	discourses	of	the	generaIon	of	choreog-




	 De	 Keersmaeker’s	 handwriaen	 scores	 play	 a	 prominent	 role	 in	 the	 book.	 They	 fore-
ground	the	complex	contrapuntal	structures	and	geometrical	paaerns	which	funcIon	as	the	
basis	of	her	choreography.	In	her	dance	wriIng,	she	uses	leaers	to	refer	to	movement	cells,	







	 This	 is	why	the	text,	 sIll	 sourced	 from	the	video,	diverges	 to	some	extent	 from	
	 the	video;	the	discrepancy	between	la	parole	and	l’écriture	is	also	condiIoned	by	
!31
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	 the	two	diﬀerent	media.	The	wriaen	word	compensates	for	a	precision	that	the	
	 spoken	word	someImes	lacks;	the	video	demonstrates	the	movement	that	can’t	






	 On	 the	 DVDs,	 in	 response	 to	 Cvejić’	 queries,	 De	 Keersmaeker	 draws	 choreographic	
structures	 on	 a	 blackboard,	 provides	 voice-over	 comments	 to	 recordings	 of	 performances	








	 To	 return	 to	 the	 quesIon,	 then,	 how	 does	 A	 Choreographer’s	 Score	 perform	 Rosas	
danst	Rosas?	The	publicaIon	provides	valuable	inside	knowledge	into	how	De	Keersmaeker	
‘writes	with	movement’.	Indeed,	as	Cvejić	comments:	‘The	painstaking	explanaIon	of	detail	
[in	 the	 score]	 serves	 to	make	 choreography’s	 poeIcs	 and	 episteme	 accessible	 outside	 the	
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coherent	set	of	 ideas,	concepts	and	methodological	parameters’	 (Cvejić	2017,	56). 	 In	 this	13
respect,	 the	project’s	 intenIons	are	diﬀerent	 from	 the	 recent	 Legacy	Plan	by	 the	Cunning-
ham	Dance	FoundaIon,	which	includes	the	digital	preservaIon	of	eighty-six	dances	by	Merce	
Cunningham	 in	 so-called	Dance	 Capsules	 that	 ‘provide	 an	 array	 of	 assets	 essenIal	 to	 the	




	 As	 I	discuss	 in	greater	detail	 in	Chapter	2,	William	Forsythe	 is	well	 known	 for	 several	
projects	 that	engage	with	the	quesIon	of	how	the	conInuing	development	of	digital	 tech-
nologies	 impact	 our	 understanding	 of	 dance	 literacy.	 The	 inﬂuence	 of	 Forsythe	 on	 these	
projects,	which	all	are	rooted	in	a	digital	environment,	the	analogue	character	of	A	Choreog-
rapher’s	 Score	 is	notable.	This	 is	 also	 remarked	upon	by	Renate	Bräuninger,	 a	musicologist	
who	has	conducted	research	on	Rosas’	work	and	A	Choreographer’s	Score	 in	parIcular.	Re-
marking	on	the	gap	between	A	Choreographer’s	Score	and	projects	such	as	Siobhan	Davies	








juxtaposing	heterogeneous	elements:	 ‘“categories	of	 things”	 that	 “have	varying	degrees	of	
emoIonal	 load”’	 (Cvejić	 2017,	 55).	 The	 publicaIon	 evokes	 associaIons	with	 photocopying	
	Cvejić	 further	explains	her	use	of	 the	term	poieIcs	as	 follows:	 ‘By	choreographic	poieIcs	 I	mean	13
the	art	of	making	dance	performances	in	analogy	with	the	poieIcs	of	composers	in	twenIeth-century	
modern	music,	as	 in	 the	canonical	examples	of	 Igor	Stravinsky	 (PoéLque	musicale,	1942)	or	Arnold	
Schoenberg	(Fundamentals	of	Musical	ComposiLon,	1967	and	Style	and	Idea,	1975).	There	are,	excep-
Ionally,	 only	 a	 few	 specimens	 of	 this	 genre	 in	 dance	 literature,	 such	 as	 Rainer’s	 aforemenIoned	
Work,	that	could	be	compared	with	composer’s	wriIngs	on	poieIcs’	(Cvejić	2017,	56).	
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strategies	in	the	1970s	and	1980s,	in	which	the	regular	method	to	combine	images	and	texts	
was	to	tape	or	glue	cut-outs	of	 images	onto	a	space	purposefully	 lep	blank	on	a	page	with	
text	 (wriaen,	 at	 that	 Ime,	 with	 an	 analogue	 typewriter).	 The	 image-text	 document	 thus	
compiled	 was	 subsequently	 photocopied,	 a	 reproducIon	 method	 also	 referred	 to	 by	 the	
term	‘stenciling’. 		14


















Freshwater	 has	 termed	 the	 ‘allure	 of	 the	 archive’	 (2003).	 Freshwater	 argues	 that	 ‘the	 ar-
chive’s	seducIve	charms	open	serve	to	conceal	its	ﬂaws.	This	archive’s	undeniable	allure	ob-
scures	the	conIngency	of	 its	construcIon,	 its	destrucIve	powers,	and	the	way	 in	which	 its	
contents	remain	vulnerable	to	interpretaIve	violence’	(2003,	729).	 In	other	words,	archives	
always	trigger	quesIons	about	how	a	collecIon	of	materials	was	moIvated	and	how	these	
choices	 inevitably	 sImulate	 certain	 ways	 of	 researching	 and	 otherwise	 engaging	 with	 the	
past	events	these	materials	are	linked	to.	As	Freshwater	puts	it:	
	 Also	 note	 that	 the	 font	 that	 is	 used	 in	A	 Choreographer’s	 Score	 resembles	 that	 of	 an	 analogue	14
typewriter.	
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	 This	duality	of	random	inclusion	and	considered	exclusion	marks	the	construcIon	
	 of	every	archive.	 (…)	The	original	decisions	as	to	which	materials	are	to	be	pre-
	 served	and	which	are	 to	be	discarded,	prior	 to	public	access,	are	open	unavail-
	 able	to	the	researcher.	But	the	archive’s	very	existence	indicates	an	a	priori	value	
	 judgment	 concerning	 the	 worth	 of	 the	 documents	 or	 arIfacts	 it	 contains.	 (…)	
	 While	these	records	are	undoubtedly	of	great	value,	we	must	address	their	con-
	 tradictory	 nature,	 their	 paradoxical	 enactment	of	 destrucIon	and	preservaIon.	
	 (Freshwater	2003,	740-741)		
Another	recent	example	of	a	performance	archiving	iniIaIve	that	seeks	alternaIve	ways	to	
archive	performances	are	The	Pina	Bausch	Archives	 that	 are	 currently	being	 set	up	by	 the	
Pina	Bausch	FoundaIon	 (Wagenbach	and	Pina	Bausch	FoundaIon	2014). 	One	of	 the	 for15 -
mats	that	was	tested	was	the	oral	history	project	called	7x7x7.	This	format	was	ﬁrst	tried	out	
when	 the	 piece	 Two	 CigareCes	 in	 the	Dark	was	 restaged.	 Seven	 audience	members	 inter-
viewed	seven	members	of	Tanztheater	Wuppertal,	each	interview	lasIng	seven	minutes.	The	
evening’s	interviews	resulted	in	49	videoed	dialogues,	which	were	transcribed	and	evaluated.	
The	project	 is	 to	be	 repeated	 in	a	 similar	 form	with	other	pieces	 (Pina	Bausch	FoundaIon	






































hardly	 necessary.	 To	 learn	 the	 choreography,	 dancers	 rely	 on	 a	 document	 containing	 the	
choreographic	 structure,	which	 provides	 the	 skeleton	 of	 the	 dance.	 The	 rehearsal	 process	
itself	can	take	up	to	two	months,	but	it	saves	Ime	when	a	new	dancer	joins	a	cast	in	which	
the	other	members	are	already	trained.	The	main	challenge	for	a	new	cast	is	to	ﬁgure	out	a	






director	 of	 the	 current	 cast,	 Fumiyo	 Ikeda	 is	 one	 of	 the	main	 authoriIes	 on	 Rosas	 danst	
Rosas,	 in	a	posiIon	second	only	to	De	Keersmaeker	herself,	who	remains	 in	charge	of	ﬁnal	
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	 Every	person	involved	in	the	creaIon	of	a	piece	stores	a	vast	wealth	of	detailed	
	 informaIon	 in	 his	 or	 her	 physical	 and	 mental	 memory,	 and	 knows	 about	 the	
	 system	of	 their	 complex	 connecIons.	Only	 those	who	know	how	 to	 create	 this	
	 complex	 richness	 and	 its	 interacIons	 can	 revive	 the	 spirit	 of	 a	 piece.	 (Servos	
	 2007,	189–190)	












in	all	of	 them’	 (2013).	De	Keersmaeker	 therefore	now	relies	on	 Ikeda	as	 the	sole	 rehearsal	
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to	get	a	grasp	of	 the	overall	 structure	of	a	movement	sequence	by	way	of	 ‘marking’	 (Kirsh	
2010),	 and	 then	 to	 conInue	 to	 enhance	 the	 expression	 and	 details	 of	 the	movement	 and	
aligning	 their	 breath	with	 the	 dance	phrases.	 Penkova	demonstrated	 the	movement	while	
simultaneously	adding	an	explanatory	layer	of	speech,	which	further	informed	the	details	of	
the	dance:	
	 Move	 your	 hands	 away	 from	 each	 other	 as	 if	 you’re	 stroking	 a	 water	 surface,	
	 then	 lip	them	up	and	let	the	water	fall	 from	your	ﬁngerIps.	Now	you	put	pres-
	 sure	on	your	arms	and	you	move	upwards.	Not	only	 your	breath	 is	moving,	 all	

























how	 to	 breathe	 together	 is	 an	 important	 part	 of	 learning	 to	 perform	 the	 choreography.	
Penkova	remarks	on	how	the	cast	of	dancers	aﬀects	the	dynamics	of	this	process:		







Moreover,	 the	breath	 is	not	only	used	by	the	dancers	to	synchronize,	 it	also	plays	a	crucial	
role	in	shaping	the	expression	of	the	movements.	In	the	demanding,	repeIIve	structure	of	
the	choreography,	breath	plays	an	important	role	in	avoiding	a	mechanical	repeIIon	of	the	
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	 This	is	something	that	is	open	emphasized	by	Anne	Teresa	and	Fumiyo	[Ikeda],	it	
	 is	a	breath	with	intenLon.	It	is	something	you	really	need	to	emphasize;	you	have	
	 to	 breathe	 out	 and	 really	 mean	 it.	 You	 have	 to	 create	 a	movement	 with	 your	
	 diaphragm;	the	diaphragm	movement	is	the	generator.	 I	cannot	start	the	move-




















to	 legato	 (a	smooth,	slurred	eﬀect	on	notes,	 leaving	no	audible	spaces	between	them)	and	
tenuto	 in	music	 (holding	 or	 sustaining	 a	 single	 note)’	 (245).	 ‘Holding	 a	 note’	 also	 invokes	
‘holding	your	breath’,	although	this	analogy	 is	not	made	explicit	here. 	The	analogy	drawn	17
here	 between	 movement	 qualiIes	 and	 musical	 terms	 is	 striking.	 The	 comparison	 of	 De	
Keersmaeker’s	 movement	 qualiIes	 with	 musical	 terms	 is	 an	 example	 of	 an	 element	 in	 A	
	However,	this	analogy	is	all	the	more	apparent	in	the	recent	Rosas	performance	My	Breathing	is	My	17
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Choreographer’s	Score	that	leads	to	confusion	about	how	the	voices	of	the	two	authors	are	
entangled	 in	 the	ﬁrst-person	perspecIve	from	which	the	text	 in	 the	book	 is	wriaen.	 In	 the	
DVD	 interview,	De	Keersmaeker	describes	 the	quality	of	 the	phrase	 lente	as	 ‘slow	and	sus-
pended’.	 In	 addiIon	 to	 these	 adjecIves,	 in	 the	 book	 the	 term	 legato	 is	 used	 to	 describe	
these	qualiIes,	 for	example	 in	 the	descripIon	of	 the	ﬁrst	movement	 (De	Keersmaeker	and	




Even	 though	 the	 relaIonship	between	music	 and	dance	 is	one	of	 the	main	 subjects	of	De	
Keersmaeker’s	work	and	 she	 is	 very	 knowledgeable	about	music,	 this	does	not	necessarily	
imply	 that	 technical	 terms	 such	 as	 legato	 and	 tenuto	are	 the	most	 adequate	 terms	 to	de-
scribe	her	work.		
	 Although	I	did	not	perform	an	 in-depth	study	of	the	 ideas	of	Laban	as	part	of	the	re-
search	for	this	thesis,	 it	does	seem	that	the	Eﬀort/Shape	terminology	that	 is	used	 in	Laban	









Eﬀort	 factors	 are	described	 in	 terms	of	weight	 (light/strong),	 ﬂow	 (free/bound),	Ime	 (sus-
tained/sudden)	and	space	(indirect/direct).		
	 In	 what	 way,	 then,	 could	 the	 aaacked	 and	 suspended	 movement	 qualiIes	 in	 Rosas	
danst	Rosas	be	described	using	these	Eﬀort	factors?	The	aaacked	phrase	can	be	character-
ized	 by	 Strong	Weight,	 Bound	 Flow,	 Sudden	 Time,	 Direct	 Space.	 The	 suspended	 phrase	 is	
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pended	phrase	have	in	common.	The	phrase	lente	contains	various	accents,	such	as	the	ges-
ture	 in	which	the	ﬁngerIps	snap	together	above	the	ground	and	also	the	quick	turn	of	the	
head	 (as	 if	 ‘somebody	 turns	on	a	 light’).	 In	 these	movement	accents,	eﬀort	 factors	 can	be	
idenIﬁed	that	also	lie	at	the	root	of	the	aaacked	phrase:	Sudden	Time	and	Direct	Space.	This	
is	 for	 instance	the	case	with	Bound	Flow.	This	common	factor	can	be	recognized	 in	the	de-





more	 and	 more,	 you	 get	 a	 liale	 irritated	 even’	 (2013a).	 Such	 a	 descripIon	 is	 useful	 for	
dancers,	because	it	helps	them	to	imagine	a	speciﬁc	body	state	they	should	be	looking	for.		
	 The	 dancers	 describe	 ‘aaacked’	 as	 not	 just	 fast,	 but	 both	 fast	 and	 very	 precise:	 one	
should	be	able	to	see	every	movement	that	also	appears	in	the	‘slow’	version.	The	‘aaacked’	
movement	 quality	 is	 also	 characterized	 by	 an	 accelerated	movement	 that	 ends	 in	 a	 sharp	
‘stop’,	a	moment	in	which	both	the	breath	and	the	movement	brieﬂy	come	to	a	halt.	 Ikeda	
relates	the	‘aaacked’	quality	to	the	concept	of	‘pulling	and	releasing’,	an	important	moIve	in	
Rosas’	oeuvre	 that	 can	be	 traced	back	 to	 the	 inﬂuence	of	Fernand	Schirren. 	During	a	 re18 -
hearsal,	 Ikeda	explains	 ‘aaacked’	by	using	the	metaphor	of	a	bow:	 ‘The	more	you	pull,	 the	
faster	you	go.	If	you	don’t	pull	it	is	not	strong	enough’	(2014a).	‘Pulling’	is	not	the	only	prin-
ciple,	 Ikeda	 points	 out;	 it	 is	 a	 combinaIon	 of	 ‘pulling’	 and	 ‘twisIng’.	 In	 the	 interview,	 she	
picked	up	a	towel	and	twists	and	pulls	it	to	demonstrate	the	idea:		




maeker	 has	 called	 Schirren	 her	most	 important	 teacher	 (T’Jonck	 2006,	 57).	 The	 core	 exercise	 that	
Schirren	used	was	to	ask	dance	students	to	create	a	basic,	even	rhythm	with	two	(drum)sIcks	on	a	














plained:	 ‘I	 adhere	 to	 the	wriIng	 itself,	 the	 sovereignty	of	 the	 structure	 that	persists,	 inde-
pendent	of	the	parIcular	performers’	(2012,	115).	Here,	the	central	role	that	is	assigned	to	
the	logos,	the	wriaen	score,	in	the	transmission	process	becomes	again	apparent.	However,	
in	the	work	of	Rosas,	as	Mark	Depuaer	puts	 it:	 ‘Structure	 is	never	 just	raIonal;	emoIon	 is	
not	limited	to	meaning.	That,	of	course,	has	also	to	do	with	the	core	material	of	choreogra-
phy:	 the	 human	 body	 with	 all	 its	 idiosyncrasies,	 emoIonal	 charge	 and	 energy’	 (Depuaer	
2012).	 Indeed,	 De	 Keersmaeker	 herself	 has	 described	 the	 dancer	 as	 ‘an	 organized	 energy	




	 These	 sources	 show	 the	 imaginaIve	use	of	 language	 in	dance	 transmission,	which	 is	
rarely	 arIculated	 outside	 of	 this	 domain.	 The	 dancers’	 accounts	 provide	 a	 deeper	 under-
standing	 of	 the	 informaIon	 that	 is	 available	 in	A	 Choreographer’s	 Score	 by	 showing	 how	
physical	 know-how	connects	 to	 choreographic	principles.	Workshops,	 rehearsals	 and	 inter-
views	with	Rosas	dancers	highlight	 various	ways	 in	which	dancers	use	breath	as	an	 instru-
ment	for	the	expression	of	dance	movements.	
1.6	Rosas	danst	Rosas	by	De	Mey:	How	ﬁlm	ar=culates	movement	quali=es	









and	De	Mey,	 this	was	actually	 the	ﬁrst	Ime	 that	De	Mey	had	wriaen	music,	 since	he	was	
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mainly	a	ﬁlmmaker	at	the	Ime.	In	1997,	fourteen	years	aper	the	performance	premiere,	De	
Mey	directed	the	ﬁlm	Rosas	danst	Rosas.	By	then,	the	performance	had	already	been	in	the	
company’s	 repertoire	 for	more	 than	 ten	years,	had	been	danced	by	 several	 casts,	 and	had	
acquired	canonical	status	in	the	internaIonal	dance	ﬁeld.		
	 Although	 the	 choreography	was	 radically	 shortened	 for	 the	 ﬁlm,	 the	 dance	material	
that	is	shown	closely	follows	the	choreography	of	the	stage	performance.	The	four	perform-
ers	 that	 are	 part	 of	 the	 stage	 performance	were	 not	 the	 only	 ones	 to	 appear	 in	 the	 ﬁlm;	
dancers	that	were	part	of	earlier	casts	also	made	an	appearance.	This	choice	eﬀecIvely	visu-









specIve	of	 a	 voyeur,	 as	 the	 camera	 hovers	 along	 the	 outside	 of	 spaces,	 looking	 in	 on	 the	








and	 shiping	 rhythms	 of	 the	musical	 score,	 jumping	 from	 one	 perspecIve	 to	 another	 and	
rhythmically	alternaIng	between	establishing	shots	and	extreme	close-ups	of	dancers’	faces.		
	 De	Mey’s	profound	knowledge	of	De	Keersmaeker’s	arIsIc	ideas	and	style	is	evident	in	



















gible.	The	strong	ampliﬁcaIon	of	 the	sound	of	 the	dancers’	breath	 in	 the	ﬁlm	 is	a	brilliant	
move.	The	audible	breath	makes	it	easier	to	perceive	how	the	dancers	tune	in	to	each	other.	
It	intensiﬁes	the	viewer’s	percepIon	of	the	‘slow’	and	‘aaacked’	movement	qualiIes.	In	the	
slow	 version,	 the	 breathing	 is	 similarly	 slow	 and	 supports	 the	 resistance	 in	 the	 stretched,	
spine-twisIng	 movements	 on	 the	 ground.	 The	 aaacked	 version	 is	 characterized	 by	 sharp	
breaths.	The	viewer	can	hear	and	see	in	great	detail	how	the	breath	is	sucked	in,	stopped	and	
held,	 and	 then	powerfully	pushed	out	of	 the	body.	The	movement	of	 the	breath	 is	ﬁrst	 in	
alignment	with	the	sideward	turns	as	the	dancers	roll	over	the	ground.	Later	a	similar	align-


























performance	 the	 pace	 in	which	 the	movement	 phrases	 are	 performed	 is	 too	 slow	 for	 the	
dancers	 to	stretch	 their	breath	 from	the	beginning	 to	 the	end	of	 the	corresponding	move-
ments,	as	they	have	long	run	out	of	breath	along	the	way.	This	diﬀerence	has	signiﬁcant	con-
sequences	 for	 the	 intensity	of	 the	performance	 in	 the	ﬁlm,	which	was,	as	noted	above,	al-
ready	heightened	by	the	proximity	of	the	camera.	These	and	other	diﬀerences	between	ﬁlm	
and	 performance	 shed	 a	 diﬀerent	 light	 on	 De	 Keersmaeker’s	 convicIon	 to	 adhere	 ‘to	 the	
wriIng	itself,	the	sovereignty	of	the	structure	that	persists’	(2012,	115).		
	 This	 convicIon	 is	 also	 incorporated	 in	A	 Choreographer’s	 Score,	 in	 which	 the	 ﬁlm	 is	
used	 to	 illustrate	 and	 segment	 the	movement	 cells	 in	 the	ﬁrst	movement.	 In	 this	way	 the	
Score	authenIcates	the	ﬁlm	as	a	 legiImate	source	for	the	piece.	 Indeed,	since	 its	creaIon,	
De	Mey’s	ﬁlm	has	become	one	of	the	most	important	sources	for	the	performance.	In	fact,	
the	ﬁlm	appears	to	be	equated	with	the	performance	itself,	because	of	the	same	choreogra-
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De	Keersmaeker	to	Lepecki:	 ‘Your	experience	of	the	blackbox	experience	was	wiped	out	by	




experience	a	dance	 through	 its	documentaIon?	For	 instance,	Caroline	Rye	notes	 that	 ‘The	
danger	exists	in	that,	through	this	accessibility,	an	ease	of	consumpIon	is	produced	and	the	
record	can	all	too	quickly	become	a	subsItute	for	the	live	event	it	re-presents,	a	subsItute	




	 There	 is	no	quesIon	but	 that	 the	performance	document	becomes	a	 surrogate	











potenIally,	 insights	and	discoveries,	 allowing	 future	dancers	 to	be	writers’	 (2014,	236).	 In-
deed,	 dancers’	 accounts	 of	 the	 transmission	 and	 performance	 of	Rosas	 danst	 Rosas	 show	
how	deeply	 creaIon	 remains	 embedded	 in	 dancing	 the	 choreography	 again	 and	 again.	 To	
keep	the	repeIIve	paaerns	that	are	so	characterisIc	for	this	choreography	alive,	a	constant-
ly	shiping	translaIon	of	the	score	to	the	stage	is	required.	As	choreographer	Jonathan	Bur-
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	 While	 A	 Choreographer’s	 Score	 oﬀers	 many	 insights	 into	 De	 Keersmaeker’s	 choreo-
graphic	 crapsmanship,	 it	 does	not	 shed	much	 light	 on	 the	entanglement	of	 choreographic	
devices	with	the	physical	reality	of	the	dancer’s	experience.	Interviews	with	dancers	oﬀer	an	
inside	 look	 into	 the	 transmission	pracIces	of	 choreographies.	As	a	 source	of	dance	knowl-
edge,	interviews	necessarily	involve	incompleteness	and	inadequacies.	However,	their	value	
lies	in	making	an	experience	that	would	otherwise	have	remained	unarIculated	outside	the	
studio	 accessible.	 As	 is	 observed	 by	 Ikeda,	 kinestheIc	 and	 verbal	 communicaIon	 plays	 a	
dominant	role	in	the	dance	studio:	
	 There	 is	no	use	 in	making	notes	about	things	that	are	said	during	the	rehearsal	
	 apart	 from	 the	 formal	 structure	 of	 the	 choreography.	 The	 things	 that	 are	 said	
	 about	 the	movement	quality,	 those	are	 things	 that	your	body	 should	 learn	and	




new	 analyIcal	 perspecIves	 on	 this	 work.	 Indeed,	 despite	 the	 criIcal	 observaIons	 I	 have	
made	 in	 this	 chapter	with	 regard	 to	A	Choreographer’s	 Score’s	 resistance	 to	 contemporary	












IIon	 and	 duraIon	 be	 reﬂected	 upon,	 not	 just	 within	 a	 single	 dance,	 but	 in	 a	 long-term	
repertory	pracIce	during	which	injury,	aging	and	cast	changes	will	 inevitably	aﬀect	the	per-
formance?	Making	 the	 connecIon	 between	 choreographic	 ideas	 and	 dancers’	 voices	 pro-
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De	 Keersmaeker	 to	 both	 describe	 and	 show	 dance	 movements,	 resembles	 the	 regular	










ographer’s	 Score,	 especially	 the	 crucial	 role	 that	 the	 dancer’s	 breath	 plays	 in	 the	 perfor-
mance	of	Rosas	danst	Rosas	(1983).	The	breath	is	essenIal	for	the	coordinaIon	and	control	
of	the	Iming	of	dance	movements.	The	direcIon	of	the	breath	is	also	used	to	give	expression	
to	 the	 speciﬁc	movement	qualiIes	 the	 choreography	 requires,	 such	as	 ‘aaacked’	 and	 ‘sus-
pended’	movement	phrases.	Thierry	De	Mey’s	direcIon	of	the	ﬁlm	Rosas	danst	Rosas	(1997)	
also	 emphasizes	 this	 aspect	 of	 the	 performance	 with	 a	 strong	 ampliﬁcaIon	 of	 breathing	
sounds	and	close-ups	of	the	dancers.	
	 While	oral	and	bodily	communicaIon	may	well	be	the	gold	standard	of	dance	transmis-
sion,	 this	 does	 not	mean	 that	 this	 type	 of	 tacit	 knowledge	 transmission	 is	 unproblemaIc.	
Embodied	dance	knowledge	is	unbeatable	in	its	depth	and	detail,	but	it	is	also	subjecIve	and	
unstable.	Even	within	the	same	dance	company,	opinions	about	core	ideas	of	a	performance	
can	 be	 quite	 diﬀerent	 and	 subject	 to	 change.	 This	 chapter	 has	 proposed	 that	 researchers	
could	 learn	more	about	 these	performing	strategies	of	dancers,	by	 for	example	closely	ob-
serving	processes	of	dance	transmission,	conducIng	interviews	with	dancers,	and	analyzing	
ﬁlm	and	video	material.	 In	 the	 following	chapters	 I	argue	 that	 such	 research	on	 the	know-
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A	 striking	 feature	 of	 the	 contemporary	 ﬁeld	 of	 dance	 pracIce	 and	 research	 is	 the	way	 in	
which	moIon	capture	technologies	are	increasingly	applied	in	the	eﬀort	to	analyze,	interpret	
and	preserve	dance.	Considering	dance’s	typical	resistance	to	being	notated	in	words	or	oth-
er	 symbols,	 these	pracIces	may	be	 read	as	an	alternaIve	ways	of	bringing	dance	 into	dis-
course.	A	central	claim	of	this	thesis	is	that	it	is	crucial	to	trace	the	development	of	the	con-
necIon	between	‘dance’	and	‘knowledge’	in	order	to	grasp	and	idenIfy	the	various	moIva-





meIculously	 unearths	 various	 cultural-historical	 layers.	A	 comprehensive	 genealogy	of	 this	
type	would	certainly	be	valuable	in	its	own	right,	but	the	scale	of	such	an	endeavor	exceeds	 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the	aims	and	boundaries	of	 this	dissertaIon.	 Instead,	 I	 focus	on	a	carefully	 selected	set	of	
scienIﬁc,	technological	and	arIsIc	developments	that	have	signiﬁcantly	contributed	to	the	
current	concern	with	 ‘dance	as	knowledge.’	By	 tracing	some	of	 the	origins	of	 this	concern,	
the	groundwork	is	laid	for	a	criIcal	reading	of	the	extraordinary	event	that	is	at	the	focus	of	










of	 the	 present’.	 His	method	 does	 not	 consist	 of	 trying	 to	 understand	 the	 past	 on	 its	 own	
terms.	Rather,	the	aim	of	his	genealogical	method	is	to	trace	the	origins	of	a	general	mode	of	
thinking	 that	 he	 considers	 to	 be	 restricIng	 and	 shaping	 the	 conceptual	 environment	 of	 a	




concepts.	 Furthermore,	 a	 central	 feature	 in	 Foucault	 that	 is	 signiﬁcant	 for	 this	 thesis	 is	his	
recogniIon	 that	 human	bodies	will	 be	 aﬀected	when	 social	 and	 cultural	 systems	 ship	 and	
develop.	 He	 draws	 aaenIon	 to	 the	 way	 in	 which	 objects,	 technologies	 and	 architecture	
structure	human	thoughts	and	behavior.	Consider	for	example	his	analysis	of	how	the	panop-
Ic	architecture	of	the	prison	produces	docile	bodies	(Foucault	1977,	195-228).		
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thinking	about	poliIcal	agency	—	about	what	can	make	things	happen	in	the	public	arena	—




has	 always	 been	 closely	 associated	 with	 his	 work.	 As	 philosopher	 Gary	 Gunng	 asserts,	 a	
‘FoucaulIan	genealogy,	then,	is	a	historical	causal	explanaIon	that	is	material,	mulIple,	and	
corporeal’	(2005,	47).		
























sive	 object,	 one	 that	 comprises	 a	 disInctly	 tangible	 sense	 of	 the	 term	 ‘object’.	 Forsythe	 has	 open	
stated	that	the	lack	of	a	‘sustained	reading	of	dance’	moIvated	him	to	create	‘choreographic	objects’.	
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studied	and	understood	 to	a	deep	extent,	even	when	 researchers	 themselves	do	not	have	





on	 its	 relevance	 for	 the	subject	of	 this	 thesis:	pracIces	 in	which	moIon	capture	 is	used	to	
create	digital	renderings	of	dance	knowledge.	This	selecIon	provides	a	contextual	framework	
that	allows	for	an	approach	of	these	pracIces	combining	both	speciﬁc,	individual	inﬂuences	
and	 larger-scale	developments	occurring	 in	diﬀerent	schools	of	 thoughts.	Signiﬁcant	recent	
developments	that	have	promoted	the	view	of	dance	as	knowledge	since	the	turn	of	the	cen-
tury	include:	The	inﬂuence	of	cogniIve	studies	on	the	performing	arts	(McConachie	and	Hart	
2006);	 the	growing	area	of	 ‘pracIce	as	research’;	and	the	austerity	measures	 in	the	arts	 in	
the	apermath	of	the	ﬁnancial	crisis	of	2008,	which	have	prompted	several	coping	strategies,	
including	what	 I	 call	 ‘strategies	 of	 self-visualizaIon’.	With	 these	 strategies,	 the	 dance	 ﬁeld	
has	deliberately	set	out	to	appeal	to	the	values	of	‘knowledge	economies’.		








edge’	 gaining	 prominence.	 The	 ﬁrst	 is	 the	 professionalizaIon	 of	 dance	 studies	 as	 an	 au-
tonomous,	academic	discipline,	which	 I	 touch	on	 in	the	subsequent	secIon	of	this	chapter.	
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2.2	Dance	studies	enters	the	academy	
Despite	damaging	austerity	measures	in	the	past	decade, 	the	dance	ﬁeld	conInues	to	grow	22
on	 a	 global	 level	 and	 is	 becoming	 increasingly	 connected,	making	 the	most	 of	 digital	 net-
working,	internaIonal	co-producIons,	workshops,	residencies	and	internaIonal	dance	fesI-
vals.	Although	dance	studies	has	ﬁrmly	established	itself	as	a	professional	research	arena,	as	










of	 the	20th	 century,	university	 curricula	of	dance	 studies,	 theater	 studies	 and	performance	
studies	in	the	United	States	and	in	Northwestern	European	countries	were	ﬁrst	set	up	in	the	
1920s.	Max	Herrmann	is	generally	recognized	as	the	founder	of	theater	studies	in	Europe.	He	
wrote	a	plea	 for	 its	academic	 insItuIonalizaIon	 in	1919,	which	was	 realized	by	 the	estab-
lishment	 of	 an	 insItute	 for	 theater	 studies	 in	 1923	 at	 Berlin	 University.	 In	 Belgium,	 the	
Netherlands,	and	the	UK,	this	area	of	studies	was	established	as	an	autonomous	discipline	in	
the	1970s	and	1980s. 	In	various	European	countries,	theater	studies	emerged	by	claiming	24
independence	 from	 the	exisIng	disciplines	 they	were	a	part	of.	 This	was	English	 literature	
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has	gradually	gained	terrain	in	such	newly	established	theater	and	performance	studies	de-
partments.		
	 In	 the	United	 States,	 dance	 studies	 emerged	 from	pracIce	 rather	 than	 by	 severing	
itself	 from	another	academic	discipline.	Ellen	W.	Goellner	and	Jacqueline	Shea	Murphy	de-
scribe	this	development	as	follows:	‘Dance	studies	entered	the	academy,	if	not	through	the	
back	door,	 then	 through	a	 side	door	—	a	gym	door,	 to	be	precise.	Modern	dance	ﬁrst	ap-






ing	 her	 Ime	 at	 college	 (in	 the	 1970s),	 she	 did	 not	 get	 academic	 credit	 for	 dance	 courses.	
‘Dance	 was	 regarded	 as	 a	 non-cogniIve	 acIvity,’	 she	 says	 (Foster	 2014).	 When	 she	 was	
teaching	 at	 the	 department	 of	 dance	 at	Wesleyan	 University	 in	 the	 early	 1980s,	 she	 was	
asked	by	 the	 librarian	whether	she	could	give	him	some	exercises	 to	 ‘slim	his	hips’.	Others	
inquired:	 ‘You	 also	 give	massages,	 right?’	 (Foster	 2014).	When	 Foster	 became	 chair	 of	 the	









	 WriIng	 about	 dance	was	 someImes	 seen	 as	 deauthenIcaIng,	 as	 though	 ana-
	 lysing	 it	 or	 theorizing	 about	 it	 would	 detract	 from	 the	 evanescent	meaning	 of	
	 the	movement.	(…)	Behind	these	prejudices,	in	large	part,	was	dance’s	grounding	
	 in	physical	bodies	and	in	the	now	familiar	concepIons	about	and	distrust	of	the	
	 body	 and	 bodily	 pracIces	 held	 by	 Western	 scholars	 working	 in	 a	 logocentric	
	 tradiIon.	(Goellner	and	Shea	Murphy	1995,	4)	
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meated	by	 logocentrism:	The	idea	that	 language	consItutes	the	world	and	that	meaning	 is	
always	 constructed	 and	expressed	by	 language.	 Conquergood,	 for	 example,	warned	of	 the	
dominance	of	proposiIonal	ways	of	knowing	in	the	academy:		
	 What	gets	squeezed	out	by	this	epistemic	violence	is	the	whole	realm	of	complex,	
	 ﬁnely	 nuanced	meaning	 that	 is	 embodied,	 tacit,	 intoned,	 gestured,	 improvised,	
	 coexperienced,	covert	—	and	all	the	more	deeply	meaningful	because	of	its	refu-
	 sal	to	be	spelled	out.	(Conquergood	2002,	146)		




detail	 the	 features	and	expressions	of	 the	 faces	of	people	 that	we	have	 the	most	 inImate	
knowledge	of.	Foster	makes	a	similar	claim	as	Goellner	and	Shea	Murphy	when	she	writes:		
	 TradiIonal	 dance	 studies,	 replete	 with	 the	 same	 logocentric	 values	 that	 have	
	 informed	 general	 scholarship	 on	 the	 body,	 have	 seldom	 allowed	 the	 body	 this	
	 agency.	Instead,	they	have	emphasized	individual	genius	over	the	rehearsal	pro-
	 cess	and	 the	 social	networks	and	 insItuIonal	 frameworks	 that	enable	 the	pro-
	 ducIon	of	dance.	(Foster	1995,	15)	
Such	logocentric	values	are	also	evident	when	considering	the	role	of	notaIon	in	dance	his-
tory.	 Under	 the	 inﬂuence	 of	 technological	 developments	 and	 changing	 social	 antudes	 to-
wards	 dance,	 the	 history	 of	 dance	 notaIon	 has	 undergone	 several	 ships	 in	 the	 choice	 of	
what	dance	features	are	wriaen	down.	When	dance	notaIon	emerged	in	the	Renaissance,	it	
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	 Like	 wriIng	 itself,	 notaIon	 was	 divorced	 from	 the	 expressive	 realiIes	 of	 what	
	 linguists	 call	enunciaLon;	 that	 is,	 the	act	of	producing	 sounds	or	movements	 in	
	 real	Ime	and	space	are	separated	from	their	essenIally	“oral”	character.	TreaIs-
	 es	 in	 which	 notaIon	 occurred	 are	 notorious	 for	 providing	 no	 insight	 into	 the	
	 physical	dynamics	and	stylisIc	detail	of	movement.	(Franko	2011,	322–3)	
















 Much	of	 this	wriIng	highlights	 the	cogniIve	processes	 involved	 in	making,	per-
	 forming	 and	 watching	 dance	 –	 clarifying	 the	 contribuIon	 dance	 can	 make	 to	
	 cogniIve	development.	A	clear	connecIon	between	choreography	and	parIcular	
	 kinds	or	domains	of	knowledge	is	thus	revealed.	(Pakes	2009,	10) 
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 If	research	(at	least	at	higher	degree	level	and	beyond)	is	the	generaIon	of	new	
	 knowledge,	 then	 treaIng	dance	pracIce	as	a	 form	of	 research	 raises	 important	
	 epistemological	 issues.	 What	 kind	 of	 knowledge	 do	 choreography	 and	 perfor-
	 mance	 generate?	 Is	 this	 knowledge	 speciﬁcally	 about	 the	 pracIce	 of	 dance,	


























	 Dance	 notaIon	 expert	 Ann	 Hutchinson	 Guest	 has	 disInguished	 approximately	 85	
dance	notaIon	systems	that	have	emerged	over	the	past	ﬁve	centuries	(1984).	In	her	study	
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Choreo-Graphics:	A	comparison	of	dance	notaLon	systems	from	the	ﬁieenth	century	to	the	




system	has	been	called	 ‘a	Gutenberg	 revoluIon	 in	 the	dance’	 (1984,	xi).	Hutchinson	Guest	
arIculates	 the	 view	 that	 the	 possibility	 of	 wriIng	 and	 reading	 dance	 in	 notaIon	 systems	













Figure	 4.	 Raoul	 Auger	 Feuillet’s	 Chorégraphie,	 ou	 l’Art	 d’Ecrire	 la	
Danse	 (Paris	 1700)	 on	 excepIonal	 display	 in	 the	 New	 York	 Public	
Library.	Photo:	Laura	Karreman.	
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	 Schriptanz	was	focused	on	archiving	and	producing	choreographies,	a	means	of	
	 dance	analysis,	and	‘dance	educaIon’	as	well	as	‘dance	research’.	It	was	meant	to	
	 be	a	medium	to	canonise	dance	and	at	the	same	Ime	an	 instrument	to	 insItu-
	 Ionalise	 it:	 ‘The	goals	 is	wriaen	dance’	 -	stated	the	programmaIc	 introducIon,	
	 wriaen	dance	as	a	means	to	allow	a	wide	distribuIon	and	a	democraIsaIon	of	







has	been	specialized	and	not	 the	subject	of	a	universal	professional	 literacy’	 (Franko	2011,	
327).	Indeed,	it	should	be	noted	that	the	use	of	dance	notaIon	systems	has	been	—	and	con-
Inues	to	be	—	related	to	speciﬁc	dance	genres	and	styles.	Generally	speaking,	the	use	of	no-
taIon	 systems	 is	 fairly	 common	 in	 ballet	 companies,	 but	 these	 systems	 are	 rarely	 used	 in	
many	‘contemporary	dance’	pracIces.	 	
	 Dance’s	resistance	to	being	wriaen	down	in	symbols	with	a	stable	meaning	has	great-




of	 speciﬁc	 choreographic	 styles	 and	 concepts.	 For	 instance,	 dance	 criIc	 Laurence	 Louppe	
writes	 in	 Traces	 of	 Dance	 (1994)	 about	 the	 singular	 score	 wriIng	 and	 drawing	 styles	 of	
choreographers	 such	 as	 Lucinda	 Childs,	Merce	 Cunningham,	 Anne	 Teresa	 De	 Keersmaeker	
and	Mary	Wigman:		
	 [These	scores]	have	no	precise	cultural	status,	they	occupy	no	place	of	authority	
	 or	of		symbolically	 invested	 reference.	 (…)	 [N]o	 stabilizing	power,	no	 corporaIve	
	 interest	ever	opposed	 their	 incessant	 transformaIon.	No	councillor,	no	 clerk	or	
	 federaIon	of	typographers	ever	bound	them	in	place,	on	the	strength	of	convic-
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	 Ion	 and	 for	 parIcular	 advantage,	 unlike	 verbal	 and	 musical	 notaIon	 (Louppe	
	 1994,	19) 		26
When	moving	 beyond	 the	 concrete	 topics	 that	 Hutchinson	 Guest	 analyzes	 in	 her	 work,	 a	
more	encompassing	 intent	 of	 her	 research	becomes	 visible.	 ‘Dance	 is	 science’,	Hutchinson	
Guest	writes,	at	the	very	beginning	of	Dance	NotaLon	(1984).	‘But	a	science’,	she	conInues,	
‘can	 only	 be	 developed,	 described,	 discussed,	 disseminated	 through	 being	 recorded	—	 in	
words,	ﬁgures,	and/or	symbols	—	in	brief,	through	notaIon’	(1984,	xi).	I	argue	that	Hutchin-
son’s	observaIon	falls	in	line	with	a	widely	recognizable	eﬀort,	progressively	gaining	ground	






are	essenIally	normaIve	and	 inadequate	to	represent	 the	singularity	of	dance	and	 its	em-
bodied	reality.	Such	a	criIcal	stance	is	taken	by,	among	others,	Katja	Čičigoj	(2014).	She	ar-
gues	 that	Hutchinson	Guest’s	wriIng	on	dance	notaIon	 is	 based	on	an	essenIalist	 under-

























sible	 for	 its	warm	embrace	of	dance	notaIon	 in	digital	 text.	Emerging	digital	 renderings	of	
dance	knowledge	are	shaped	by	programming	and	computer	plonng:	a	type	of	wriIng	that	
is	characterized	by	movement	rather	than	ﬁxedness.	These	renderings	are	becoming	impor-




renderings	 of	 dance	 knowledge.	 Scores	 and	 notaIons	 are	 concepts	 of	 wriIng	 dance	 that	












IniIally,	 Noll	 worked	 on	 the	 assessment	 of	 telephone	 transmission	 quality.	 But	 a	 summer	
project	 in	 the	 research	 division	 directed	 his	 aaenIon	 to	 the	 opportuniIes	 that	 computer	
plonng	oﬀer	for	arIsIc	drawings.	This	was	one	of	the	direcIons	in	which	Noll	would	remain	
	 Franko	 refers	 to	 the	dance	 treaIse	by	Carlo	Blasis,	An	Elementary	TreaLse	upon	 the	Theory	and	27
PracLce	of	the	Art	of	Dancing,	1820.
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by	a	passionate	 interest	 in	dance.	The	observaIon	that	 lies	at	 the	basis	of	Noll’s	 ideas	was	
that	 the	same	basic	principles	underlying	computer	 techniques	 that	were	being	developed	









	 bins’	 Les	 Noces	 would	 be	 an	 arIsIc	 catastrophe.	 Something	 can	 be	 done.	 Sci-
	 Iﬁc	 research	 into	 the	process	of	human	movement	notaIon	and	choreography	
	 should	be	acIvely	encouraged	and	supported.	As	part	of	 this	 research,	 I	would	
	 recommend	an	invesIgaIon	of	the	possibiliIes	of	the	computer.	(Noll	1967,	45)	
Following	his	 idenIﬁcaIon	of	 the	 lack	of	easy	and	aﬀordable	ways	 to	notate	and	preserve	
dance	as	one	of	the	main	problems	of	the	dance	world,	Noll	proposed	a	set	of	ideas	for	tools	
to	support	dance	analysis,	dance	preservaIon	and	the	creaIve	process.	According	to	his	es-
Imates,	 some	 of	 his	 ideas	were	 already	within	 the	 reach	 of	 computer	 innovaIons	 of	 the	
Ime,	 while	 others	 appeared	 to	 be	 too	 ambiIous	 due	 to	 the	 ‘extremely	 powerful	 paaern	
recogniIon	that	would	have	to	be	performed	by	the	computer’	(Noll	1967,	44).	





	 many	of	 our	 choreographic	masterpieces,	 it	 is	 not,	 in	my	opinion,	 the	ulImate	











Ime,	which	might	be	beaer	 spent	 in	 rehearsing	and	 further	 training?	 (44)’.	Responding	 to	
Noll	in	the	same	issue	of	Dance	Magazine,	dance	notaIon	expert	Ann	Hutchinson	comments	
that	the	 interacIon	between	choreographers	and	dancers	 in	the	studio	 is	 in	 fact	rather	es-
senIal	 for	any	creaIve	process	 in	dance	(Hutchinson	1967).	For	Noll,	however,	disengaging	
the	 act	 of	 choreography	 from	 the	 studio	 had	 the	 added	 advantage	 that	 the	 creaIon	 of	 a	
score	bore	no	 traces	 of	 speciﬁc	 corporealiIes,	which	he	ﬁgured	would	 allow	 for	 an	 easier	


















pany	 the	process	 in	 the	studio.	The	migratory	existence	of	many	dancers	 led	Laermans	 to	describe	
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shared	 with	 many	 other	 users,	 all	 communicaIng	 with	 the	 computer	 over	 telephone	
lines’	(Noll	1967,	44).	
	 Another	major	disadvantage	of	ﬁlm,	according	to	Noll,	was	its	limited	‘dimensionality’.	
To	overcome	 the	 restricted	 space	of	 the	 two-dimensional	 rectangular	 ‘page’	 (see	 Introduc-
Ion,	 SecIon	0.1),	Noll	 proposed	an	 idea	 that	 comes	 surprisingly	 close	 to	 the	principles	of	
current	opIcal	moIon	capture	technologies.	He	proposes	to	convert	dance	to	a	digital	 for-
mat	 by	making	 use	 of	 ﬁlm	 recordings	 from	mulIple	 perspecIves.	 These	 recordings	would	
then	need	 to	be	converted	 to	a	 ‘numerical	 format	digestable	by	 computers’	 (44).	By	 itself,	
however,	this	conversion	would	not	be	enough.	The	computer	would	need	to	have	a	way	to	





the	computer.	Moreover,	 the	computer	would	be	able	 to	 recognize	dance	movements	and	
convert	 them	 into	 ‘moIon	paaerns’,	 thus	opening	up	new	possibiliIes	 for	dance	notaIon,	
visualizaIon	and	analysis.	According	to	Noll,	‘these	paaerns	could	then	be	translated	into	any	





Six	 sIck-ﬁgure	dancers,	 depicted	by	 simple	 lines	 for	 the	arms,	 legs,	 trunk	and	head,	move	
around	the	stage	following	diﬀerent	paaerns,	while	moving	their	arms	and	legs,	someImes	
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at	Bell	Labs	during	the	1960s	on	educaIng	




1994,	 43).	 One	 of	 these	 choreographers	
was	 Merce	 Cunningham.	 While	 Cunning-
ham	 showed	 genuine	 interest,	 the	 re-
quired	 technology	could	not	yet	be	made	
available	 outside	 Bell	 Laboratories	 (Noll	
1994,	 43).	 Although	 this	 is	 speculaIon,	 it	
is	not	diﬃcult	 to	 imagine	 that	 it	was	dur-
ing	his	chat	with	the	young	arIst	cum	en-
gineer	Noll	in	a	room	at	Bell	Labs	—	ﬁlled	
to	 the	 brim	with	 cunng-edge	 gadgets	—	
that	 Cunningham	 ﬁrst	 conceived	 his	 idea	
for	 the	 famous	 3D-moIon	 creaIon	 sop-
ware	 LifeForms.	 Either	 way,	 a	 year	 aper	
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day.	 The	 idea	 for	 a	 ‘dance	 notaIon	 type	 writer’	 illustrates	 the	 remediaIon	 of	 exisIng	
schemes	of	represenIng	dance	into	digital	media.	The	idea	to	aaach	lights	to	the	body	in	or-
der	to	digitally	capture	the	trajectory	of	body	movements	lies	at	the	foundaIon	of	the	devel-
opment	of	 digital	 opIcal	moIon	 capture	 technologies.	Moreover,	 the	progressive	 environ-
ment	 of	 Bell	 Labs	 emphaIcally	welcomed	 and	 accommodated	 researchers	with	 combined	
interests	in	art	and	electrical	engineering.	This	opened	up	a	perspecIve	on	the	potenIal	ef-








versity	 from	 the	 1980s	 onwards	 to	 develop	 the	 LifeForms	 sopware,	which	 allowed	him	 to	
create	choreographies	with	the	computer. 	Spurred	on	by	major	developments	in	computer	30
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emergence	of	‘mulImedia’	publicaIons,	such	as	CD-ROMs	and	websites,	and	the	establish-
ment	 of	 companies	 that	 explore	 arIsIc	 applicaIons	 of	 digital	 technology	 such	 as	 Troika	
Ranch	(Dinkla	and	Leeker	2002;	deLahunta	2010).	
	 Over	the	past	two	decades,	the	dance	ﬁeld	has	conInued	to	manifest	itself	as	an	ex-
perimental	 playground	 in	 which	 dance	 pracIIoners,	 designers	 and	 dance	 researchers	 ex-
plore	 the	 opportuniIes	 of	 emergent	 digital	 technologies	 for	 the	 communicaIon	 of	 dance	
knowledge.	Recent	experimental	approaches	of	notaIonal	pracIces	conInue	to	grapple	with	
the	problemaIc	epistemological	 status	of	dance,	and	they	all	 contribute	parIal	answers	 to	
the	quesIon	of	 how	dance	 knowledge	 can	be	 shared	 across	 research	disciplines.	 Forsythe	
has	 been	 an	 important	 insIgator	 of	 the	 need	 to	 arIculate	 and	 publish	 expert	 knowledge	
about	 dance	 pracIce	 through	 his	 projects	 ImprovisaLon	 Technologies	 (1999);	 Synchronous	


























ies’	 (deLahunta	and	Shaw	2006,	60).	Forsythe	 says	his	aim	 for	Synchronous	Objects	was	 to	
‘show	how	a	piece	develops	from	the	inside,	how	it	funcIons,	how	it’s	put	together.	To	de-
mysIfy	the	process	and	elucidate	the	principles	of	choreography’	 (60). 	Zuniga	Shaw,	who	33
led	 the	 research	 team	for	Synchronous	Objects	at	Ohio	State	University,	 relates	 the	central	
purpose	of	the	project	to	reveal	the	knowledge	inherent	in	choreographic	pracIce:		





digital	 media	 are	 especially	 adept	 at	 showing	 the	 aspects	 of	 process	 and	 making	 (2013).	




	 rary	 dance	 as	 a	 knowledge	pracIce	 in	 its	 own	 right	 and	 to	 thus	 reposiIon	 the	
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	 pracIce	and	its	cultural	recogniIon	and	valuaIon.	This	route	to	recogniIon,	ab-
	 solutely	responsive	to	contemporary	poliIcal	economy,	to	the		 needs	 and	 stric-
	 tures	of	a	‘knowledge	economy’	(where	the	usefulness	of	the	arts	 is	conInually	
















ently	 valued	knowledges,	drawing	 together	 legiImated	as	well	 as	 subjugated	modes	of	 in-
quiry’	(2002,	151-152).	
	 Projects	 such	as	William	Forsythe’s	Synchronous	Objects	are	presented	as	 ‘intended	
to	serve	as	a	prototype	for	sharable	principles	of	visualizing	informaIon	and	facilitaIng	un-
derstanding	of	Ime-based	arts.’	Leach	has	proposed	to	look	at	these	digital	experiments	of	
dance	as	 ‘prototype	 socio-technical	 essays’	 (2013,	3).	 Leach	argues	 that	 these	projects	are	
‘prototypes	of	new	relaIonal	forms:	experiments	in	building	new	groups,	new	consItuencies	
and	 new	 audiences’	 (2013,	 3).	 In	 the	 previous	 chapter,	 I	 discussed	 Anne	 Teresa	De	 Keers-
	 Siobhan	 Davies	 RePlay	 (2009):	 www.siobhandaviesreplay.com,	 Oral	 Site:	 www.oralsite.be,	 Pre-35
choreographic	Elements:	www.ickamsterdam.com/index.php?id=4,5.	Pre-choreographic	Elements	is	a	
conInuaIon	 of	 previous	 research	 projects	 around	 documentaIon,	 notaIon	 and	 transmission	 of	
dance:	Inside	Movement	Knowledge	(2008-2010)	and	The	NotaLon	Research	Project	(2004-2007),	the	
results	of	which	were	discussed	 in	Capturing	 IntenLon	(Scoa	deLahunta,	ed.,	2007)	and	<NotaLon>	
(Bertha	 Bermúdez	 and	 Scoa	 deLahunta,	 eds.,	 2010).	 Another	 publicaIon	 that	 resulted	 from	 this	
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maeker’s	mulImodal	publicaIon	series	A	Choreographer’s	Score	in	relaIon	to	the	transmis-




	 Forsythe’s	work	 in	 this	 area	has	been	an	 important	 inspiraIon	 for	De	Keersmaeker,	
who	notes	that	‘remarkably	few	texts	on	the	crapsmanship	and	on	the	composiIonal	tools	of	
dance	exist.	Forsythe	 taught	me	you	should	share	 this	knowledge,	even	 though	 it	 is	 rather	
normal	 for	 choreographers	 to	 keep	 it	 to	 themselves’	 (De	Keersmaeker	 2014).	Musicologist	
and	performance	scholar	Bojana	Cvejić,	with	whom	De	Keersmaeker	collaborated	closely	on	
this	project,	observes:		













share	 them	with	 a	 broader,	 more	 heterogeneous	 readership’	 (Cvejić	 and	 De	 Keersmaeker	




















	 In	 “Choreographic	 Objects”,	 a	 short	 but	 powerful	 text	 that	 reads	 as	 a	 manifesto,	
Forsythe	 asks:	 ‘is	 it	 possible	 for	 choreography	 to	 generate	 autonomous	 expressions	 of	 its	
principles,	a	choreographic	object,	without	the	body?’	Forsythe	explains	the	advantage	that	
such	a	choreographic	object	would	have.	 It	allows	 for	a	 sustained	 reading	of	dance,	which	
dance’s	ephemeral	nature	tends	to	make	an	obstacle.	Forsythe	writes:		
	 The	choreographic	idea	tradiIonally	materialises	in	a	chain	of	bodily	acIon	with	
	 the	 moments	 of	 its	 performance	 being	 the	 ﬁrst,	 also,	 and	 only	 instances	 of	 a	
	 parIcular	 interpretaIon.	 The	 idea’s	 enactment	 is	 not	 sustained	 and	 cannot	 be	
	 repeated	in	the	totality	of	its	dimensions	by	any	other	means.	As	poignant	as	the	
	 ephemerality	 of	 the	 act	 might	 be,	 its	 transient	 nature	 does	 not	 allow	 for	 sus-
	 tained	 examinaIon	 or	 even	 the	 possibility	 of	 objecIve,	 disInct	 readings	 from
	 the	 posiIon	 that	 language	 oﬀers	 the	 sciences	 and	 other	 branches	 of	 arts	 that	
	 leave	up	synchronic	arIfacts	for	detailed	inspecIon.	(Forsythe	2011,	91)		
A	 principal	 funcIon	 of	 choreographic	 objects	 for	 Forsythe,	 then,	 is	 that	 they	 transpose	
choreographic	 ideas	 into	 a	 diﬀerent	 ‘mode’	 that	 allows	 for	 a	 closer	 examinaIon	 of	 these	





	 Denigrated	by	 centuries	of	 ideological	 assault,	 the	body	 in	moIon,	 the	obvious	
	 miracle	of	existence,	is	sIll	subtly	relegated	to	the	domain	of	raw	sense:	precog-
!77




	 What	 else,	 besides	 the	 body,	 could	 physical	 thinking	 look	 like?	 (Forsythe	 2011,	
	 91)		
Indeed,	as	 I	have	shown	above,	historical	dance	sources	conﬁrm	Forsythe’s	 statement	 that	
the	 ideological	 status	of	 the	dancer	has	 long	 remained	 inferior	 to	 that	of	 other	 stage	per-




body	 as	 a	 ‘misconcepIon’,	 he	 conInues	 to	 claim	 that	 it	 is	 ‘choreographic	 thinking’	 rather	









making	 it	manifest,	nameable,	and	describable’	 (Foucault	2012,	46).	Forsythe’s	proposal	 to	




at	 ‘making	 it	manifest,	nameable,	and	describable’.	This	 is	 illustrated	by	one	of	 the	closing	
lines	of	his	essay:	‘Ideally,	choreographic	ideas	in	this	form	would	draw	an	aaenIve,	diverse	
	Note	 that	Franko’s	arIcle	 “Archaeological	 choreographic	pracIces:	Foucault	and	Forsythe”	draws	36
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readership	 that	 would	 eventually	 understand	 and,	 hopefully,	 champion	 the	 innumerable	
manifestaIons,	old	and	new,	of	choreographic	thinking’	(Forsythe	2011,	92).	
	 A	key	diﬀerence	with	Foucault’s	descripIon	of	the	discursive	object	 is	that	Forsythe	
speciﬁcally	 insists	 that	 the	 choreographic	 object	 would	 be	 able	 to	 funcIon	 as	 a	 ‘physical	
model	of	thought’	that	allows	for	a	‘sustained	reading’.	As	I	noted	earlier,	he	draws	this	speci-
ﬁcaIon	in	accordance	with	his	belief	that	choreographic	ideas	can	only	be	studied	carefully	
once	 they	 take	on	a	 form	 that	 escapes	 the	embodied	and	ephemeral	 nature	of	 the	dance	
performance	 itself,	 ‘to	 alter	 the	 temporal	 condiIon	of	 the	 ideas	 incumbent	 in	 the	 acts,	 to	
make	the	organizing	principles	visibly	persist’	(92).	The	fact	that	these	choreographic	objects	
all	manifest	 themselves	 in	 the	 digital	 realm	 is	 in	 accordance	with	 his	 view	 of	 the	 choreo-
graphic	 object	 as	 ‘a	model	 of	 potenIal	 transiIon	 from	 one	 state	 to	 another	 in	 any	 space	
imaginable’	 (91).	 It	 is	 this	 aim	 in	parIcular	 that	 is	 reﬂected	 in	Synchronous	Objects,	which	
featured	 innovaIve	dance	data	visualizaIons,	expressed	through	its	central	quesIon	‘What	
else	might	physical	 thinking	 look	 like?’	 (Forsythe	2009).	Choreographic	objects,	such	as	the	




A	new	direcIon	 in	 the	understanding	of	 dance	 knowledge	 is	 to	 be	 found	 in	 the	discourse	
around	tacit	knowledge.	The	term	tacit	knowledge	was	introduced	by	Michael	Polanyi	in	Per-
sonal	Knowledge	 (1958)	 and	 further	elaborated	 in	The	Tacit	Dimension	 (1966).	 Polanyi	ob-
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	 To	underline	the	importance	of	personal	knowledge	for	what	we	are	able	to	learn	and	
know,	Polanyi	draws	an	analogy	with	skills	such	as	swimming,	playing	the	piano	and	riding	a	
bicycle.	 Knowing	 the	 premises	 of	 such	 a	 skill	 is	 not	 suﬃcient	 for	 learning	 them.	 Detailed	
knowledge	about	the	centrifugal	and	gravitaIonal	forces	that	have	an	impact	on	balance	will	





	 Indeed,	 the	 premises	 of	 a	 skill	 cannot	 be	 discovered	 focally	 prior	 to	 its	 perfor-
	 mance,	 nor	 even	understood	 if	 explicitly	 stated	by	 others,	 before	we	ourselves	
	 have	 experienced	 its	 performance,	whether	 by	watching	 it	 or	 by	 engaging	 in	 it	
	 ourselves.	 In	 performing	 a	 skill	 we	 are	 therefore	 acIng	 on	 certain	 premises	 of	
	 which	we	are	focally	ignorant,	but	which	we	know	subsidiarily	as	part	of	our	mas-
	 tery	of	that	skill,	and	which	we	may	get	to	know	focally	by	analysing	the	way	we	
	 achieve	success	 (or	what	we	believe	 to	be	success)	 in	 the	skill	 in	quesIon.	The	
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insight	gained	from	Polanyi	is	that	although	‘explicit	rules’	are	in	themselves	not	suﬃcient	to	
learn	a	speciﬁc	skill,	they	can	nevertheless	be	very	useful	in	the	process	of	teaching	dance. 		37
	 In	Chapter	1	I	discussed	several	issues	related	to	tacit	and	focal	knowledge 	in	prac38 -
Ices	of	dance	transmission	within	the	Rosas	company.	The	process	of	teaching	dance	can	be	
illustrated	by	the	experiences	of	Fumiyo	Ikeda.	Ikeda	is	the	rehearsal	director	of	Rosas	danst	



















	Polanyi	was	by	no	means	 the	ﬁrst	 to	disInguish	between	 types	of	knowledge	 related	 to	 (bodily)	37

























transminng	 knowledge,	 performance	 studies	 allows	us	 to	 expand	what	we	understand	by	




	 Complex	 dance	 vocabularies	 challenge	 the	 view	 of	 human	memory	 as	 a	 store-
	 house	of	 linguisIc	proposiIons.	CreaIng	and	performing	dance	 involves	knowl-
	 edge	that	 is	procedural	 (implicit	knowledge	or	knowing	how	to	perform	various	
	 tasks)	and	declaraIve	(explicit	knowledge	or	knowing	about	states	of	aﬀairs	such	
	 as	dance	and	phrases	of	dance).	(Stevens	and	McKechnie	2009,	44-45)		
This	 topic	 has	 also	 played	 a	 role	 in	 dance-historical	 debates.	 Dance	 historians	 have	 open	
problemaIzed	the	gap	between	present	knowledge	of	the	historical	dancing	body	and	what	
has	been	wriaen	down	in	dance	notaIon.	For	example,	Claudia	Jeschke	argued	that	notaIon	




	 recepIon.	Without	 the	 recovery	 of	 those	 states,	 choreography	 itself	 cannot	 be	
	 adequately	recaptured	and	rearIculated.	(Franko	2011,	330)	
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veals	 common	mnemonic	 strategies,	 but	 also	 shows	how	 strongly	 these	 strategies	 tend	 to	
vary	from	one	dancer	to	another.	Examples	of	such	mnemonic	strategies	are:	listening	to	the	
music,	counIng	along	with	steps	and	phrases,	rediscovering	the	‘feel	of	the	movement’,	re-






The	 plea	 to	 appreciate	 performance	 pracIce	 and	 technique	 as	 a	 way	 of	 transminng	 and	
generaIng	 knowledge	 is	 also	 the	 core	message	 of	 the	 recent	 study	What	 a	 Body	 Can	Do:	
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Technique	as	Knowledge,	PracLce	as	Research	 (2015).	Wriaen	by	performance	scholar	and	
art	pracIIoner	Ben	Spatz,	this	project	is	an	example	of	the	growing	interdisciplinary	interest	




no	way	 been	 exhausted’	 (2015,	 5).	 To	 enable	 this	 exploraIon,	 Spatz	 posits	 that	 technique	


















resources	 to	conduct	sustained	and	even	 large-scale	embodied	research	projects	 in	perfor-
mance	technique,	have	for	the	most	part	not	done	so’	(222).	In	other	words,	when	it	comes	
to	performance	pracIce	as	an	object	of	academic	study,	the	quesIon	arises	as	to	why	certain	
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	 At	the	core	of	What	a	Body	Can	Do,	then,	stands	the	recommendaIon	to	further	vali-














	 academy	 is	 therefore	 substanIally	 a	 quesIon	 of	 the	 extent	 to	which	 it	 can	 be	
	 documented.	DocumentaIon	is	not	a	secondary,	logisIcal	quesIon	but	an	essen-
	 Ial	part	of	academic	epistemology.	DocumentaIon,	in	the	broadest	sense,	is	the	
	 diﬀerence	 between	 knowledge,	 which	 may	 or	 may	 not	 be	 documented,	 and	
	 scholarship,	which	necessarily	engages	with	an	archive	across	epistemic	distances	
	 both	synchronic	and	diachronic.	(Spatz	2015,	242)	
Spatz	makes	a	sound	observaIon	by	 idenIfying	documentaIon	as	 the	key	 issue	 in	 this	de-
bate.	It	is	for	this	reason	that	one	of	the	major	concerns	of	the	ﬁeld	of	performance	studies	
during	its	emergence	over	the	past	three	decades	has	been	the	topic	of	documentaIon	and	
the	archive.	The	 interest	 in	 these	 topics	 speciﬁcally	arises	 from	eﬀorts	 to	bring	 into	agree-
ment	the	knowledge	that	is	inherent	in	pracIce	with	the	requirements	of	scholarly	rigor.	In	
this	endeavor,	technique	should	be	the	focus	of	this	type	of	documentaIon.	Spatz	suggests	
that	 this	 type	 of	 documentaIon	would	most	 probably	 beneﬁt	 from	 a	mulImedia	 format:	
‘What	would	a	mulImedia	document	 look	 like,	 if	 its	purpose	were	 to	make	 the	embodied	
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Indeed,	 these	 types	 of	 projects	 seem	 to	 be	 in	 line	with	what	 Foster	 envisioned	when	 she	
wrote:	
	 The	possibility	of	a	body	that	 is	wriaen	upon	but	that	also	writes	moves	criIcal	
	 studies	 of	 the	 body	 in	 new	 direcIons.	 It	 asks	 scholars	 to	 approach	 the	 body’s	
	 involvement	in	any	acIvity	with	an	assumpIon	of	potenIal	agency	to	parIcipate	
	 in	or	resist	whatever	forms	of	cultural	producIon	are	underway.	 It	also	endows	
	 body-	centered	endeavors	with	an	 integrity	as	pracIces	 that	establish	 their	own	
	 lexicons	of		meaning,	 their	 own	 syntagmaIc	 and	 paradigmaIc	 axes	 of	 signiﬁca-
	 Ion,	 their	 own	 capacity	 to	 reﬂect	 criIcally	 on	 themselves	 and	on	 related	prac-
	 Ices.	(Foster	1995,	15)	
Indeed,	Spatz’s	proposal	of	an	‘epistemology	of	pracIce’	seems	to	be	closely	related	to	what	
Foster	 suggests	with	 the	establishment	of	 ‘lexicons	of	meaning’	of	body	pracIces.	What	 is	




in	 wriIng	 ‘lexicons	 of	 meaning’,	 it	 is	 involved	 in	 the	 literal	 act	 of	 wriIng.	 ‘WriIng’	 here	



























and	 sensing	 technologies	 is	 their	 curiosity	 to	 ﬁnd	 out	 something	 new	 and	 unexpected.	
Whereas	science	tends	to	use	technologies	as	 instruments	to	ﬁnd	an	answer	to	a	very	pre-
cise	quesIon,	 for	the	arIst	 it	 is	open	exactly	the	other	way	around.	Rather	than	aiming	to	













ing	 condiIons	 for	 ‘creaIon’,	 ‘exchange’	 and	 ‘transmission’	 at	 the	expense	of	 the	establish-
ment	of	an	authoritaIve	source	or	score.	All	of	these	are	terms	that	connect	knowledge	with	
moLon	—	and	this	is	not	accidental.	On	the	opposite	side	we	ﬁnd	‘recording’,	‘documenIng’,	
‘capturing’:	 Terms	 that	 imply	an	 image	of	 the	dance	or	dancer	as	a	 sIll	object.	These	pro-
cesses	 try	 to	 turn	dance	 into	 an	object	 that	 can	be	made	 intelligible	 through	 a	 tradiIonal	
posiIvist	approach:	analysis,	categorizaIon	and,	ulImately,	storage	in	the	right	place.	
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ry	 is	 staIc,	 architectonic,	 quanItaIve	 and	 encyclopaedic;	 the	 performance	 aspect,	 the	
movement	 inherent	 in	any	acIve	 recollecIon	 is	open	cut	oﬀ’	 (39).	Such	an	awareness	not	
only	eﬀects	a	reﬂecIon	on	the	aching	absence	of	bodies	 in	performance	 in	our	archives.	 It	
can	also	provoke	a	reconsideraIon	of	processes	of	knowledge	ﬁnding	and	communicaIon.		
	 if	we	—	proceeding	on	 the	assumpIon	 that	dance	as	 the	object	under	 invesI-
	 gaIon	 cannot	be	ﬁxed	 like	 an	 immobile	object	—	 realise	 that	 object	 blurriness	
	 and	a	temporary	structure	also	aﬀect	those	artefacts,	monuments	or	test	set-ups	
	 of	knowledge	that	were	presumed	to	be	secure;	that	a	dynamic	and	conIngent	
	 relaIonship	 between	 scienIst	 and	 object	 of	 invesIgaIon	 is	 also	 being	 estab-
	 lished	in	other	scienIﬁc	research	areas	and	is	changing	in	the	research	process:	















	 resulted	 it	 was	 as	 though	 he	 were	 returning	 bodies	 themselves	 to	 those	 who	
	 craved	them	—	not	bodies	as	they	might	daily	be	experienced,	bodies	as	sensa-
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ordered	as	many	white	sheets	as	could	be	 found	 in	 the	surrounding	area.	With	 the	sheets	
Muybridge	created	two	planes;	a	horizontal	one,	by	draping	the	sheets	on	the	ground	as	to	
create	a	carpeted	runway	for	the	horse,	and	a	verIcal	one	that	stretched	out	alongside	the	
runway,	 by	 ﬁxing	 sheets	 to	 poles.	 This	 way,	Muybridge	 created	 an	 opImal	 light-reﬂecIng	





into	 visibility,	 coupled	 with	 a	 rendering	 of	 moving	 bodies	 into	 discernable	 and	 intelligible	
units.	
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computaIonal	pracIces	of	moIon	 capture	and	dance,	 I	 have	 found	 that	 it	 is	 crucial	 to	be	











thus	 invite	a	 speciﬁc	way	of	 reading	and	understanding	moving	bodies	 in	 accordance	with	
this	conceptualizaIon	—	the	moIon	capture	imaginary.		
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Figure	 7.	 Eadweard	 Muybridge,	 Horse	 in	 MoLon,	 ca.	 1886.	 Photography	
collecIon,	Harry	Ransom	Center.
















order	 to	 further	 arIculate	 the	 importance	 they	have	 for	 understanding	 the	dance-analyIc	
moIon	capture	pracIces	of	the	present	day.	I	argue	that	these	pracIces	conInue	to	be	root-
ed	in	a	cultural-historical	paradigm	that	strongly	Ies	visuality	to	knowledge	transmission.	In	













lems	they	encountered	 in	 the	creaIon	process	of	 this	 tool.	The	second	case	study	 is	TWO,	
one	of	the	‘digital	scores’	that	are	part	of	MoIon	Bank,	the	experimental	project	conceived	
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of	by	William	Forsythe	that	can	be	accessed	online	(Hauert,	Miller	and	MoIon	Bank	2013).	
TWO	aimed	 to	explore	how	opIcal	moIon	capture	could	be	employed	 to	oﬀer	greater	 in-
sight	 in	 the	 improvisaIonal	strategies	of	choreographers	Thomas	Hauert	and	Bebe	Miller.	 I	


















The	 image	evoked	with	 the	metaphor	 ‘tearing	away	 the	veil’	emphasizes	 the	 revoluIonary	
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lay	a	basis	 for	an	analysis	of	 the	discourse	on	contemporary	moIon	capture	pracIces,	 it	 is	
therefore	helpful	to	take	some	more	Ime	to	consider	Muybridge’s	experiments	as	an	exam-
ple	of	the	mechanical	representaIonalism	of	the	late	19th	century,	especially	with	regard	to	











ground	grid.	Because	of	 this	method,	 Jonathan	Crary	has	 interpreted	Muybridge’s	work	as	
part	of	a	reﬁguraIon	of	vision	as	‘dynamic,	temporal,	and	composite’	that	unfolded	through-









to	 imagine	 the	 connecIon	 between	 these	 segmented,	 sIll	 images	 and	 the	 phenomenal	
wholeness	of	an	unmediated	experience	of,	for	instance,	a	running	horse.	The	paradox	here	
is	that	movement	becomes	an	object	of	study	through	sIll	images.	Mary	Ann	Doane	has	re-
marked	on	 this	paradox	 that	 ‘the	 irony	of	 instantaneous	photography	 is	 that	 its	celebrated	
capability	of	represenIng	movement	is	aaained	at	the	expense	of	movement’s	petriﬁcaIon	
and	 paralysis.	 The	 perfect	 expression	 of	 movement	 becomes	 movement’s	 own	 anI-
thesis’	(Doane	2005,	26).	
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	 A	second	aspect	that	played	a	vital	role	in	the	revoluIonary	value	of	the	pictures	of	
the	horse	in	full	stride	was	the	opImizaIon	of	contrast.	The	more	clearly	its	outline	could	be	
contrasted	with	 the	 background,	 the	more	 precise	 its	movement	 could	 be	 studied.	 This	 is	
where	 the	 visual	 abstracLon	 of	 photography	 becomes	 parIcularly	 apparent.	 Consider	 the	
quotaIon	 of	 Solnit	 at	 the	 opening	 of	 this	 chapter.	 Solnit	 writes	 that	 Muybridge’s	 moIon	






	 A	 third	 striking	 feature	of	 the	 conceptualizaIon	of	movement	 through	 this	 setup	 is	
the	speciﬁc	noIon	of	dimensionality	 it	puts	forward.	By	projecIng	bodies	against	a	two-di-
mensional	grid,	only	the	moIon	on	the	horizontal	(x)	and	verIcal	(y)	axes	can	be	researched,	




izaIon	of	 the	ﬁeld	of	 vision	 in	Visuality	 in	 the	Theatre	 (2008)	help	 to	 idenIfy	Muybridge’s	
setup	as	a	scenographic	strategy	that	aims	to	underline	the	truthfulness	of	what	is	depicted,	
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	 It	has	now	become	clear	how	staging,	dimensionality	and	visual	abstracIon	played	a	
role	 in	Muybridge’s	moIon	 studies.	 In	 the	 upcoming	 secIons	 in	 this	 chapter	 I	 show	 how	
these	 themaIc	 layers	 remain	 important	 to	 consider	 when	making	 sense	 of	 contemporary	
pracIces	of	moIon	capture.	But	before	I	turn	to	this,	I	discuss	one	topic	in	more	detail,	be-
cause	it	is	crucial	for	posiIoning	photography	as	a	precursor	to	moIon	capture.	This	topic	is	












historian	 MarIn	 Jay	 asserts	 that	 ‘the	 revelaIon	 of	 aspects	 of	 movement	 hitherto	 unde-





lizaIon	of	 the	 trust	 that	was	placed	 in	human	percepIon.	This	 can	be	 illustrated	by	Aaron	





criIcal	 debate	on	photography	and	 subsequent	 capturing	 technologies.	By	 accepIng	Muy-
bridge’s	picture	of	 the	horse	as	valid	proof	 in	1872,	Stanford	and	his	East	Coast	colleagues	
implicitly	 agreed	 to	 trust	 that	 the	 picture	 indeed	 showed	 an	 empirical	 truth.	 Photography	
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dency	 to	 equate	 vision	with	percepIon.	Media	 scholar	W.J.T.	Mitchell	 has	 argued	 that	 the	
ability	of	photography	to	show	something	that	is	invisible	to	the	naked	eye,	what	Joel	Snyder	
has	called	‘picturing	the	invisible’,	makes	it	diﬃcult	to	think	of	photography	as	a	visual	medi-
um	 in	 any	 straigh{orward	 sense	 (2005,	 260).	 Mitchell	 explains:	 ‘Photography	 of	 this	 sort	
might	be	beaer	understood	as	a	device	for	translaIng	the	unseen	or	unseeable	into	some-
thing	 that	 looks	 like	a	picture	of	 something	 that	we	could	never	 see’	 (Mitchell	2005,	260).	
This	observaIon	comes	from	Mitchell’s	arIcle	‘There	Are	No	Visual	Media’	 in	which	he	cri-
Iques	the	colloquial	use	of	the	expression	‘visual	media’,	declaring	it	inexact	and	misleading.	
He	 argues	 that	 the	 term	 wrongfully	 ignores	 the	 other	 senses	 that	 these	 media	 involve,	
speciﬁcally	 touch	and	hearing.	Drawing	aaenIon	to	this	phenomenon	of	 ‘sensory	hygiene’,	




there	 is	no	 ‘pure’	visual	percepIon	 in	the	ﬁrst	place.	 Instead,	he	proposes	a	way	of	under-
standing	media	that	acknowledges	the	mulIple	dimensions	that	are	involved	in	the	meaning	











	W.J.T.	Mitchell	 disInguishes	Clement	Greenberg’s	 “Towards	a	Newer	 Lacoon”	 (1940)	as	his	most	40
sustained	reﬂecIon	on	the	desired	‘puriﬁcaIon’	of	the	visual	arts	(Mitchell	2005,	222).
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ability	 is	one	of	the	features	of	what	he	has	termed	‘visualism’.	With	visualism,	 Ihde	desig-
nates	the	cultural	habit	of	the	sciences	‘to	reproduce,	display,	and	reiterate	what	counts	for	
evidence	 in	 visual	 form’	 (Ihde	2002,	37).	 Ihde’s	 theorizaIon	of	 ‘visualism’	 represents	a	 cri-
Ique	that	has	frequently	surfaced	in	media	studies,	namely	that	the	sensory	bias	of	the	vis-
ual	 in	knowledge	discourses	 should	be	approached	as	a	 cultural-historical	 conIngency	and	
should	 be	more	 thoroughly	 quesIoned	 as	 such.	 Ihde	 associates	 himself	with	 this	 criIque,	
and	points	to	insights	derived	from	phenomenological	thought	that	support	his	view:		










studies.	 These	 experiments	 show	 a	 parIcular	 vision-dependent	 knowledge	 discourse	 that	
was	spurred	on	by	technological	invenIons	that	originated	in	the	19th	century.	The	current	
interest	 in	 these	experiments	 seems	 to	evolve	 from	 the	observaIon	 that	 they	 conInue	 to	




experience	 (Jay	1993)	 and	 the	 criIcal	 evaluaIon	of	 the	expression	 ‘visual	media’	 (Mitchell	






























Ion	data	 consists	of	 three	 rows	of	data,	 that	 correspond	 to	 the	 three-dimensional	 coordi-
nates	of	a	marker	within	the	moIon	capture	volume.	Because	of	the	high	resoluIon	of	these	





mannequin-like	model,	which	 is	 sIll	a	 rather	schemaIc	representaIon	of	 the	body	 (ﬁg.	9).	
This	 model	 provides	 a	 spaIal	 extrapolaIon	 of	 the	 data	 that	 projects	 a	 three-dimensional	
opaque	shape	in	which	the	main	limbs	can	be	disInguished.	As	part	of	a	moIon	capture	set-
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	Chapter	4	provides	a	more	detailed	account	of	 the	 capturing	process	and	 the	experience	of	 the	41
performer	in	the	moIon	capture	volume.	
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Figure	 8.	 A	 performer	 dressed	 in	 a	
Ight-ﬁnng	 moIon	 capture	 suit,	
standing	 in	 T-pose.	 Photo	 by	 Laura	
Karreman.
Figure	 9.	 The	 ‘mannequin	 shape’:	 A	
basic	 rendering	 of	 moIon	 capture	
data.	Photo	by	Laura	Karreman.











	 central	 technologies	 immediately	 adopted	 was	 the	 complex	 system	 of	 moIon	
	 capture	 (MoCap).	MoIon	 capture	was	 the	 digital	 age’s	 version	 of	Marey’s	 and	
	 Muybridge’s	quest	to	reveal	the	hidden	traces	of	human	and	animal	locomoIon.	
	 (Dixon	and	Smith	2007)		
The	 growing	 availability	 and	 aﬀordability	 of	 digital	 capturing	 technologies	 since	 the	 1990s	




eﬀects.	Notable	arIsIc	collaboraIons	 that	were	established	 in	 this	era	and	conInue	 to	be	
acIve	 include	 Palindrome	 (Wechsler	 1997;	 1998;	 2006;	 Palindrome	 2016),	 Troika	 Ranch	
(2016)	 and	 OpenEndedGroup	 (in	 this	 context	 speciﬁcally	 OpenEndedGroup’s	 collaboraIon	
with	Merce	Cunningham)	 (2016).	All	 these	 iniIaIves	aimed	to	explore	how	the	 interacIon	
between	digital	technology	and	performers	could	result	in	arIsIcally	interesIng	work.		
	 It	was	precisely	 this	arIsIc	objecIve	 that	 led	 to	 the	development	of	pioneering	pro-
grams	and	systems.	In	Entangled	(2010),	an	expansive	study	on	performance	and	technology,	
Chris	Salter	 stresses	 the	 importance	of	 ‘each	group’s	 custom	development	of	 the	 technical	












ographic	 Language	Agent	 (CLA)	 is	 a	 research	project	 that	was	 iniIated	by	 Scoa	deLahunta	
and	 dance	 company	Wayne	McGregor|Random	 Dance,	 and	 co-developed	 by	 OpenEnded-
Group.	CLA	is	a	programming	environment	that	is	presented	as	an	improvisaIonal	tool,	sup-
porIng	the	composiIon	of	dance.	It	challenges	dancers	to	create	dance	phrases	as	their	‘so-
luIon’	 to	 a	 self-generated	 sequence	 of	 interrelated	 geometrical	 objects	 that	 is	 mediated	
through	 the	 screen	of	 their	own	 laptop	 (deLahunta	2009;	Church	et	 al.	 2012;	OpenEnded-
Group	2013). .		44
	 Cross-disciplinary	 curiosity	 and	 experIse	 were	 also	 fundamental	 to	 arIsIc	 research	
that	integrates	moIon	capture	technology	in	(dance)	performance	work.	OpIcal	and	marker-
less	 moIon	 capture	 technologies	 were	 employed	 in	MoLon	 Bank,	 the	 four-year	 research	
project	 of	 The	 Forsythe	 Company	 that	 focused	 on	 the	 creaIon	 of	 online	 digital	 scores	 of	
choreographic	 work	 by	 Deborah	 Hay,	 Jonathan	 Burrows	 and	 Maaeo	 Fargion,	 as	 well	 as	
Thomas	Hauert	and	Bebe	Miller	(Kahn	et	al.	2012).		
	 Other	examples	of	arIsIc	researchers	who	have	sought	ways	to	relate	their	art	pracIce	
to	academic	 research	 include,	but	are	not	 limited	 to:	Susan	Kozel	 (2007),	Ruth	Gibson	and	
Bruno	Martelli 	(Gibson	2011;	Whatley	2011),	and	several	people	who	are	-	or	were	previ45 -
ously	-	aﬃliated	to	the	Australian	Deakin	MoIon.Lab,	including	Kim	Vincs	(2011;	2013),	John	
	 Frieder	Weiss	of	Palindrome	designed	EyeCon,	a	 camera-tracking	 interface	and	 sopware	 system;	43
Mark	Coniglio	of	Troika	Ranch	developed	Isadora,	the	real-Ime	sopware	tool	with	an	interface	design	
parIcularly	aimed	at	users	working	in	dance	and	performance	(deLahunta	2005).
	 ArIﬁcial	 intelligence	 researcher	 and	 CLA	 programmer	Marc	 Downie	 proposes	 that	 the	 program	44
creates	 ‘a	 new	 form	 of	 dance	 notaIon	 –	 one	 which	 aids	 the	 choreographer	 in	 generaIng	 dance	
movements	rather	than	in	recording	exisIng	movements’	(Downie	2009).	This	performaIve	type	of	
dance	notaIon	may	be	diﬃcult	to	relate	to	the	convenIonal	idea	of	a	score	as	a	more	or	less	stable	
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	 digital	media	 ‘code	 savvy’	 arIsts	who	have	an	 interest	 in	 translaIng	aspects	of	
	 choreography	and	dance	into	digital	form	and	applying	choreographic	thinking	to	
	 their		own	 pracIce.	Working	 with	 paaerns	 in	 movement	 scores	 and	 structures	
	 through	 ﬁnding,	 generaIng	 and	 applying	 them	 with	 results	 ranging	 from	 pro-
	 totypes	 for	 artworks	 to	 new	 plug-ins	 for	 working	 with	 dance	 related	 datasets.	
	 (Choreographic	Coding	Labs	2016)	
It	 is	no	 coincidence	 that	 a	 common	 trait	of	 all	 these	 iniIaIves	 is	 a	 close	 collaboraIon	be-
tween	dance	pracIIoners	and	computer	programmers	or	 ‘coders’.	A	willingness	and	ability	
to	 arIculate	 and	 communicate	 the	 concepts	 and	 vocabulary	 that	 are	 central	 to	one’s	own	
discipline	and	experIse	have	proved	to	be	crucial	factors	for	yielding	meaningful	insights	in	
such	arIsIc	research,	as	I	addressed	in	SecIon	0.8.	




which	 famously	 allowed	Merce	 Cunningham	 to	 create	 his	 ﬁrst	 computer-generated	 dance	










the	Making	 of	 Trackers”,	 Simon	 Fraser	 University,	 1993.	 Schiphorst	 assisted	 Cunningham	when	 he	
learned	 to	 work	 with	 the	 sopware	 and	 was	 therefore	 in	 an	 excellent	 posiIon	 to	 report	 on	 this	
process.	
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A	 program	 that	 can	 not	 only	
edit,	 but	 also	 visualize	 dance	
notaIon	 in	 the	 form	of	a	 syn-
thesized	 dancing	 character	 is	
more	 diﬃcult	 to	 realize.	 To	
achieve	this	goal,	Simon	Fraser	
University	has	created	the	pro-





Tom	 Calvert	 has	 commented	
on	LabanDancer,	 ‘and	 the	 reason	 for	 that	 is	 that	notaIon	 is	not	complete	of	all	 aspects	of	
movement.	 Dance	 notaIon	 systems	 are	 not	 completely	 comprehensive	 and	 consis-
tent’	(Calvert	2013).	What	Calvert	means	is	that	notaIon	systems	like	LabanotaIon	were	not	





such	 as	 various	 types	 of	 moIon	
capture,	are	more	ﬂexible	and	less	
expensive	 to	 use	 for	 computa-
Ional	 purposes	 than	 dance	 nota-
Ion	and	will	oﬀer	new	opportuni-
Ies	in	this	area.			
	 A	 third	 category	 of	 moIon	
capture-based	 dance	 research	 is	
consItuted	by	 research	 that	aims	
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moLon	 data.	 This	 type	 of	
research	can	be	regarded	as	
a	 small	 sub-category	 of	 the	
larger	 research	 area	 con-
cerned	with	moIon	and	ges-
ture	 recogniIon	 and	 gait	
analysis	that	aaracts	a	lot	of	
aaenIon	 these	 days.	 Rele-
vant	 examples	 of	 dance-ori-
ented	 research	 in	 this	 area	
include	 the	 work	 of	 Antoni	
Camurri	 (DIST)	 and	 Frédéric	
Bevilacqua	 (IRCAM).	Camur-
ri	 and	 his	 team	 developed	
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used	 in	 dance	 performances,	 interacIve	 installaIons	 and	 pedagogical	 tools	 for	music	 and	
dance	 (deLahunta	 and	 Bevilacqua	 2007;	 Bevilacqua	 2010).	 For	 example,	 in	 the	 installaIon	
Double	Skin/Double	Mind,	the	gesture	follower	provided	audiovisual	feedback	on	the	move-




















text,	 video	 and	 choreographic	 notaIon	 systems’	 (2012,	 407).	 There	 are	 other	 examples	 of	
this	type	of	research.	Shinoda	et	al.	(2011)	have	designed	a	moIon	analysis	system	based	on	
moIon	capture	data	of	dancers.	This	can	be	used	to	teach	Nihon	Buyo,	a	Japanese	tradiIonal	
dance.	Sato	et	al.	 (2011)	and	Usui	et	al.	 (2013)	have	 looked	at	 the	use	of	moIon	capture-
based	animaIon	as	a	feedback	tool	in	learning	the	tradiIonal	Japanese	dance	styles	Kagura	
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	 As	a	ﬁnal	note	in	this	secIon,	it	is	relevant	to	note	that	the	release	of	Microsop’s	Kinect	
has	had	a	great	impact	on	a	broad	range	of	movement	research	in	both	arIsIc	and	scienIﬁc	
domains.	 Kinect	 combines	 a	moIon	 sensor	with	 a	 user	 interface	 system	 that	 enables	 ad-
vanced	moIon	tracking,	gesture	recogniIon,	and	voice	control.	Kinect	was	 introduced	as	a	
consumer	electronics	device	to	support	video	gaming,	but	was	quickly	adopted	by	users	 in	
other	 domains	 and	 applicaIons	 because	 of	 its	 aﬀordability	 and	 ﬂexibility	 in	 use.	 Because	
Kinect’s	moIon	sensor	records	the	three-dimensional	posiIon	of	a	person’s	joints	over	Ime,	




et	 al.	 2013),	 and	 a	 great	 variety	 of	 applicaIons	 that	 allow	 dancers	 to	 interact	 with	 visual	
records	 of	 their	 movements,	 which	 may	 support	 pedagogical	 and	 creaIve	 purposes.	 The	














provided	me	with	 frames	on	which	 to	map	my	observaIons	of	 these	pracIces.	ArIsts	and	
researchers	who	are	enthusiasIcally	engaging	in	this	challenge	are	open	not	really	driven	by	















	 not	 irrevocably	diﬀerent	 from	me,	 and,	 in	 a	broader	 sense,	we	 cannot	pretend	











dance	 researcher	Kim	Vincs, 	who	writes	 that	 the	aaracIon	of	moIon	capture	 lies	 in	 the	48
speciﬁc	spaIal	and	temporal	mode	it	oﬀers	to	perceive	and	experience	movement:		
	 The	Australian	 choreographer	 and	dance	 scholar	 Kim	Vincs	 is	 a	 leading	expert	 in	 this	 area.	As	 a	48
choreographer,	she	has	created	performances	that	use	real-Ime	moIon	capture	applicaIons,	such	as	
Choreotopography	 (2011),	 she	 has	 led	 the	 large-scale	 interdisciplinary	 research	 project	 Capturing	
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	 The	possibility	of	accessing	my	movement,	or	another	dancer’s	movement,	 in	a	
	 way	that	doesn’t	 immediately	disappear,	but	can	be	replayed	and	watched	over	





ments	 of	 dancers	 have	 proved	 to	 be	 an	 aaracIve	 way	 to	 support	 the	 propriocepIon	 of	
dancers	while	they	are	learning	or	improvising.	For	instance,	research	has	demonstrated	that	




tuniIes	 it	 oﬀers	 for	 dance	 transmission	 due	 to	 the	 diﬀerent	 logic	 with	 which	 it	 operates	
compared	to	exisIng	modes	of	mediaIng	dance.	Philosopher	and	mathemaIcian	Brian	Rot-
man	expressed	this	idea	in	the	arIcle	“Corporeal	or	Gesturo-HapIc	WriIng”	(2002)	and	later	




ing’.	He	writes:	 ‘[MoIon	 capture]	 consItutes	 a	 gesturo-hapIc	medium	of	 vast,	 unrealized,	
and	as	yet	untheorized	or	criIcally	narraIvized	potenIal’	(Rotman	2008:	43-47).	As	opposed	
to	symbol-based	notaIon	systems,	such	as	LabanotaIon,	capturing	technologies	like	moIon	





sentaIonal	 by	 operaIng	within	 interacIve,	 parIcipatory,	 and	 immersive	 regimes’	 (Rotman	
2002,	435).	 I	return	to	Rotman’s	noIon	of	gesturo-hapIc	media	 in	Chapter	5	as	part	of	my	
discussion	of	the	kinestheIc	quality	of	moIon	capture-based	dance	imagery.	
	 Apart	 from	these	posiIve	reviews,	a	resistant	antude	towards	these	pracIces	 is	also	
understandable.	SkepIcs	may	claim	that	there	is	no	way	that	turning	the	contours	of	a	danc-
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ing	body	 into	quanIﬁable	data	 is	going	to	 improve	on	a	process	that	has	proved	to	be	the	
‘golden	standard’	of	dance	transmission	since	Ime	immemorial:	a	‘body-to-body’	process,	in	
a	 live	senng,	 in	which	corporeal	communicaIon	 is	usually	 supported	by	oral	explanaIons,	
part	of	a	vocabulary	that	is	typically	alive	with	carefully	phrased,	powerful	metaphors,	as	has	
been	 illustrated	 in	Chapter	1.	By	recording	dance	 in	a	moIon	capture	volume,	 the	dancing	
body	 seems	 to	be	wholly	 torn	out	of	 this	 context,	 its	 surface	 rendered	 into	a	 virtual	point	













IRCAM,	has	pointed	out:	 ‘[w]e	can	observe	 [movement	qualiIes]	with	 the	human	eye,	but	
methods	 to	 extract	 such	 informaIon	 from	 the	 digital	 data	 stream	 are	 sIll	 in	 their	
infancy’	(2007,	27).	An	important	part	of	the	challenge	here	is	to	think	of	speciﬁc	opportuni-
Ies	that	are	opened	up	by	such	complex	data.	For	instance,	Vincs	has	asked:	‘The	three-di-
mensional	 trajectories	 that	are	 represented	by	marker	data	allow	 for	 complex	quanItaIve	
analyses,	but	how	to	represent	this	data	in	an	accessible	feedback	for	arIsts?’	(2011).	There	
is	no	 immediate	 sensory	access	 to	 these	data.	To	be	able	 to	 relate	 to	what	has	been	 ‘cap-
tured’,	these	data	need	to	be	mediated	in	a	diﬀerent	form.	
	 An	experiment	by	Deakin.MoIon	Lab	demonstrates	the	diﬃculty	of	rendering	moIon	
data	 in	 a	way	 that	 provides	 accessible	 feedback,	whilst	 not	 diminishing	 the	 complexity	 of	
these	data.	Using	staIsIcal	methods	such	as	principal	component	analysis	(PCA)	on	contem-
porary	 dance	movement	 phrases,	 Vincs	 and	 her	 co-researchers	were	 amazed	 by	 the	 com-
plexity	of	the	movement	analysis	that	was	needed	to	account	for	the	correlaIon	of	the	data.		
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PCA	 as	 an	 instrument	 to	 invesIgate	 how	 precision,	 accuracy,	 repeIIon	 and	 variaIon	 in	
dance	movements	are	embedded	 in	speciﬁc	performances.	Principal	components	comprise	





























Chapter 3: Corporeal Computation                                                                                                                         
This	is	a	complex	statement	that	is	worth	addressing	in	more	detail,	because	it	contains	sev-





to	 see	how	moIon	capture	data	 starts	 to	become	meaningful.	As	has	become	clear	 in	 the	
discussion	of	experimental	projects	in	this	area,	it	requires	the	joint	experIse	from	dancers	
and	programmers	to	develop	such	methods.	As	such,	quanItaIve	analyses	based	on	moIon	
capture	data	can	never	be	 fully	 ‘independent	of	 the	arIsIc	and	cultural	 contexts	of	dance	
movements.’	 It	may	well	be	challenging	to	connect	staIsIcal	outcomes	of	data	analyses	to	
the	 cultural	 signiﬁcance	 of	 dance.	 But	 to	 set	 the	 staIsIcal	 signiﬁcance	 of	 data	 analyses	

















sentaIon	 and	 re-creaIon	 of	 dance,	 serving	 speciﬁc	 purposes.	 André	 Lepecki	 has	 wriaen	
about	choreography	as	an	 ‘apparatus	of	capture’,	because	choreography	 is	 concerned	with	
answering	the	quesIon:	 ‘How	does	one	make	dance	stay	around,	or	create	an	economy	of	
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percepIon	aimed	speciﬁcally	at	its	passing	away?’	(2007,	120).	Lepecki	refers	to	Deleuze	and	
Guaaari	 (1987,	 424-73),	who	 observed	 that	 the	 concept	 of	 apparatus	 is	 ‘Foucault’s	major	
contribuIon	to	a	poliIcal	theory	of	signiﬁcaIon’	(2007,	120).	Moreover,	Foucault’s	noIon	of	
apparatus	‘foregrounds	percepIon	as	always	Ied	to	modes	of	power	that	distribute	and	as-
sign	to	things	visibility	or	 invisibility,	signiﬁcance	or	 insigniﬁcance’	 (120).	Previous	examples	














ty	 as	 an	 apparatus	 of	 dance	 capture.	 The	 noIon	 of	 ‘remediaIon’	 was	 introduced	 by	 Jay	
Bolter	and	Richard	Grusin	to	describe	the	‘complex	kind	of	borrowing	in	which	one	medium	
is	 itself	 incorporated	or	represented	in	another	medium’	(Bolter	and	Grusin	1999,	45).	At	a	








medium	 remains	 dependent	 on	 the	 older	 one	 in	 acknowledged	 or	 unacknowledged	
ways’	(47).	Contemporary	moIon	capture	pracIces	provide	many	examples	of	processes	of	
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into	 a	 widely	 established	 technology	 of	 performance	 documentaIon.	 Providing	 a	 much	












	 Even	though	digital	 technology	has	evolved	signiﬁcantly	over	 the	past	 two	decades,	
the	basic	principle	of	the	interface	design	of	these	tools	has	remained	quite	stable:	a	dance	
video	 is	presented	as	a	visual	basis	onto	which	diﬀerent	 layers	of	graphic,	 textual	or	audio	
informaIon	are	added	or	aaached.	A	signiﬁcant	development	lies	in	the	fact	that	dance	prac-
IIoners	 can	 increasingly	 add	 these	 layers	 themselves:	 the	 tools	 have	 become	more	 user	
friendly	 and	 are	 more	 explicitly	 designed	 to	 ﬁt	 the	 needs	 of	 the	 creaIve	 process.	 Two	
projects	that	have	set	an	important	example	for	this	type	of	media	were	developed	in	collab-
oraIon	 with	 William	 Forsythe.	 The	 DVD	 ImprovisaLon	 Technologies	 (1996)	 superimposed	
geometric	 shapes	 on	 dance	 videos	 to	 highlight	 the	 central	 imagery	 on	 which	 Forsythe’s	
choreographic	 ideas	 are	 based.	 The	 website	 Synchronous	 Objects	 (2009),	 which	 Forsythe	
made	in	collaboraIon	with	Ohio	State	University,	 includes	meIculously	animated	video	an-
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	 To	understand	the	digital	annotaIon	tools	that	are	currently	being	developed,	it	is	cru-
cial	 to	 acknowledge	 how	 strongly	 their	 design	 has	 been	 inﬂuenced	 by	 the	 visual	 basis	 of	
video.	While	dance	notaIon	systems	like	LabanotaIon	and	Benesh	Movement	NotaIon	are	
sIll	praised	for	their	accuracy	and	completeness	 in	describing	dance	movements	and	while	
their	use	 conInues	 to	be	advocated	as	a	valuable	 choreographic	 tool	 (Duerden	and	Fisher	
2007),	this	pracIce	has	been	losing	ground	in	the	contemporary	dance	ﬁeld	due	to	the	adop-
Ion	of	quicker	and	more	ﬂexible	means	to	capture	dance.	Digital	video	recording	seems	im-
possible	 to	 beat	 as	 the	 quickest	 and	 most	 ﬂexible	 tool	 to	 record,	 analyze	 and	 document	
dance.		
	 This	 dependence	 on	 video	 has	 profoundly	 aﬀected	 dance	 pracIce	 and	 educaIon:	
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come	a	more	successful	supporIng	tool	of	dance	transmission	than	symbolic	dance	notaIon	
ever	has.	




ware	 of	 moIon	 capture	 technologies	 produces	 originates	 from	 a	 very	 diﬀerent	 capturing	


















lenged.	 Despite	 this	 similarity,	 the	 digital	 basis	 of	 this	 technology	 imposes	 a	 diﬀerent	 ap-
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 The	 uncanniness	 of	 performing	 in	 the	 moIon	 capture	 senng	 is	 that	 even	 when	


















moving	body,	or,	 in	 the	 case	of	opIcal	moIon	 capture,	 the	 reﬂecIng	markers	 that	 are	at-
tached	to	the	moving	body.	The	data	ﬂow	of	moIon	data	can	be	considered	to	be	a	digital	
footprint	of	this	movement.	To	use	Peirce’s	terminology,	moIon	data	‘hail	the	aaenIon’	to	









of	moIon	data	 renderings.	 It	 does	not	necessarily	maaer	 that	 the	 visual	 idiom	of	 this	 im-
agery	ranges	 from	realisIc	to	abstract.	The	 indexical	authenIcity	reassures	the	viewer	that	
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this	imagery	is	non-arbitrary,	that	it	is	evidence	of	an	exisIng	referent,	in	this	case	a	dancing	
body.	It	thus	strives	to	imitate	what	Roland	Barthes	has	called	the	noeme,	the	very	essence	
of	photography,	 the	 ‘that-has-been’.	As	Barthes	wrote	 in	Camera	 Lucida:	 ‘in	Photography	 I	
can	never	deny	that	the	thing	has	been	there’	([1980]	2000,	76).		
	 However,	although	it	may	exploit	the	idea	of	the	image	as	an	indexical	trace,	it	is	prob-
lemaIc	 for	moIon	 capture-based	 imagery	 to	make	 this	 claim.	 The	diﬀerent	 steps	 that	 are	
involved	in	the	creaIve	process	of	this	image	make	it	diﬃcult,	if	not	impossible,	to	establish	
an	exact	relaIonship	between	image	and	referent.	One	can	in	fact	not	be	sure	what	thing	has	






	 portant	 funcIons	of	 the	human	eye	are	being	supplanted	by	pracIces	 in	which	





that	support	 these	design	programs.	 In	the	work	of	N.	Katherine	Hayles,	 the	 inquiry	of	 the	
digital	image	also	plays	a	central	role.	To	describe	the	unstable	relaIonship	between	signiﬁer	
and	signiﬁed	 in	 the	binary	 realm,	N.	Katherine	Hayles	 introduced	the	 term	 ‘ﬂickering	signi-
ﬁers’,	 a	 relaIonship	 that	 can	 be	 changed	with	 a	 ‘single	 global	 command.’	 Hayles	 explains	
that:	
		 In	 informaIcs	 the	 signiﬁer	 can	no	 longer	be	understood	as	 a	 single	marker,	 for	
	 example	 an	 ink	mark	 on	 a	 page.	 Rather	 it	 exists	 as	 a	 ﬂexible	 chain	 of	markers	
	 bound	together	by	the	arbitrary	relaIons	speciﬁed	by	the	relevant	codes.	(…)	As	
	 wriIng	 yields	 to	 ﬂickering	 signiﬁers	 underwriaen	 by	 binary	 digits,	 the	 narrator	
	 becomes	 not	 so	 much	 a	 scribe	 as	 a	 cyborg	 authorized	 to	 access	 the	 relevant	
	 codes.	(Hayles	1993,	77;	87)	
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with	a	 ‘fantasy	of	referenIality’	 (Didi-Huberman	1984).	This	 is	also	always	a	concern	 in	the	
pracIces	of	dance	and	performance	 capture	 that	 I	 described	 in	 the	 second	 secIon	of	 this	
chapter.	The	way	in	which	moIon	is	‘captured’	and	the	modes	in	which	moIon	data	are	sub-
sequently	processed	and	manipulated	compromises	the	persuasiveness	of	the	referenIality	
that	 is	 suggested.	 Consider	 for	 example	 the	 process	 of	 ‘cleaning	 up’	moIon	 capture	 data.	
This	is	part	of	the	ediIng	process	that	is	(parIally)	supported	by	sopware	and	is	meant	to	sip	
out	deviaIng	data	and	to	smooth	out	data	gaps	caused	by	occasional	marker	occlusions.	The	

















Chapter 3: Corporeal Computation                                                                                                                         
3.7	Noh	Composer:	In	between	mo=on	units	
To	gain	more	 insight	 in	the	corporeal	computaIon	of	dance	movements	and	to	give	an	 im-
pression	of	the	type	of	problems	that	occur	in	this	research	area,	I	propose	to	take	a	closer	
look	at	a	program	that	uses	moIon	capture	data	to	enhance	the	visualizaIon	of	dance	nota-
Ion:	Noh	Composer	 (ﬁg.	13-14).	Developed	by	Masaki	Oshita	 from	the	Kyushu	 InsItute	of	
Technology	in	collaboraIon	with	Hosei	University,	Noh	Composer	provides	an	authoring	sys-
tem	for	Noh	performance	 that	 is	easy	 to	use	 for	Noh	pracIIoners	 (Oshita	et	al.	2013).	Al-
though	its	name	may	suggest	otherwise,	Noh	Composer	is	not	primarily	 intended	to	create	
new	Noh	dances,	but	rather	aims	at	facilitaIng	the	visualizaIon	of	exisIng	Noh	scores.	When	
Noh	 students	 and	 researchers	 only	 have	 access	 to	 the	Noh	 score,	 it	 is	 diﬃcult	 to	 imagine	
what	a	Noh	dance	looks	like.	The	research	team,	which	included	experts	in	human-computer	
interacIon,	 biomechanics	 and	 Noh	 performance,	 used	 opIcal	moIon	 capture	 to	 record	 a	
selecIon	 of	 movements	 performed	 by	 a	 professional	 Noh	 performer,	 Masaki	 Umano.	 His	
performance	corresponded	with	small	movement	units,	called	shosa,	which	make	up	the	vo-
cabulary	 of	 Noh	 dance.	 Noh	 dance	 notaIon	 (katatsuke)	 consists	 of	 two	 diﬀerent	 types	 of	
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ture	 rather	 than	 LabanotaIon.	 ‘Because	 LabanotaIon	 describes	 the	 movements	 of	 each	
body	part	individually,	it	is	diﬃcult	for	users	to	describe	the	moIons	of	Noh	moIon	units	us-
ing	LabanotaIon’,	they	remark	(Oshita	et	al.	2013,	3).	By	using	moIon	capture,	it	was	easier	
to	 achieve	natural-looking	movement.	Oshita	 et	 al.	were	 speciﬁcally	 interested	 in	 realizing	
natural-looking	transiIons	between	sequenIal	moIon	clips.	They	refer	 to	various	methods	
that	had	been	previously	developed	to	enable	the	blending	of	one	moIon	into	another,	but	
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	 [S]ince	our	moIon	synthesis	method	simply	blends	the	pelvis	posiIons	of	a	pair	
	 of	 sequenIal	moIons	without	 considering	 the	physics	or	 the	movement	of	 the	
	 center	of	mass,	even	though	a	smooth	moIon	 is	generated,	the	generated	mo-





























	 reproducing	 this	 detail	 is	 beyond	 the	 scope	 of	 our	 project.	 The	 aim	 of	 this	 re-
	 search	was	to	develop	an	easy-to-use	authoring	system	for	Noh	dance	animaIon	
	 and	make	use	of		it	for	deeper	understanding	of	the	rules	and	the	system	of	Noh	
	 dance	moIon.	We	had	no	 intenIon	of	 creaIng	an	arIsIc	 reproducIon	of	Noh	
	 dance.	(Oshita	et	al.	2013,	13)		









	 Noh	 Composer	 is	 an	 example	 that	 demonstrates	 that	 corporeal	 computaIon	 always	
requires	a	speciﬁc	understanding	of	the	moving	body	in	performance,	an	understanding	that	
is	 prompted	by	 a	 speciﬁc	 apparatus.	Oshita	 et	 al.	 state	 that:	 ‘The	 ulImate	 goal	 of	 our	 re-
search	is	to	idenIfy	how	professional	performers	move	their	bodies	by	analyzing	the	diﬀer-





dances	can	more	easily	be	 ‘cut’	and	recombined	or	 ‘re-assembled’.	Whereas	 it	 is	also	com-
mon	and	useful	 for	dancers	 to	 think	of	a	performance	as	divided	 in	phrases,	programs	 like	
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Noh	Composer	place	extra	emphasis	on	the	individuality	of	diﬀerent	moIon	units	by	assign-
ing	them	the	role	of	principal	building	blocks	of	their	basic	structure.		






idenIfy	how	professional	 performers	move	 their	 bodies	 especially	 during	 the	 intervals	be-








that	 dividing	 dance	 into	 phrases	 is	 a	 highly	 subjecIve	 process.	 They	 conducted	 an	 experi-
ment	in	which	they	asked	dance	pracIIoners	to	‘parse’	or	divide	short	movement	sequences	
into	smaller	units.	These	sequences	were	created	by	dancers	of	Wayne	McGregor’s	company	










	 essary	 to	 invoke	 decision	 processes	 and	 schemes	 not	 just	 for	 the	 division	 of	
	 Ime	but	also	to		 accommodate	mulIple	perspecIves	such	as	the	role	of	the	task,	
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one	phrase	 to	another	 aﬀects	both	phrases.	By	 knowing	what	 comes	next,	 the	 intent	of	 a	
dancer	will	be	diﬀerent.	And	how	to	account	for	the	memory	of	a	dance	phrase	that	lingers	
in	dancers’	bodies	when	they	move	on?	I	claim	that	it	is	the	logic	of	corporeal	computaIon,	a	
principal	 feature	of	 the	moIon	capture	 imaginary,	 that	engenders	 far-reaching	aaenIon	to	
movement	 segmentaIon.	 Through	 its	 ability	 to	 record	 human	movement	 in	 submillimeter	
detail,	digital	moIon	capture	excels	at	accommodaIng	this	detailed	scruIny	of	performing	
bodies.	However,	even	though	such	invesIgaIons	will	be	able	to	access	ever-smaller	 in-be-
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work	is	quite	diﬀerent,	when	looking	at	the	score	it	soon	becomes	evident	why	the	combina-
Ion	was	made.	Both	Miller	and	Hauert	assign	much	 importance	 to	 improvisaIon	as	a	cre-




Bebe	Miller	 this	 is	exempliﬁed	by	an	exercise	called	 ‘Redux’.	 In	Thomas	Hauert’s	work,	 the	









all,	 I	 look	at	how	the	performance	of	one	of	his	 improvisaIonal	 strategies	 is	 rendered	 in	a	
moIon	capture-based	graph.	Then,	I	 look	at	the	way	in	which	moIon	data	of	‘assisted	solo	
performances’	are	animated	in	a	visual	output	that	the	viewer	can	navigate.	
	 One	 of	 the	most	 intriguing	 examples	 of	 an	 improvisaIonal	 score	 that	 is	 studied	 in	











	Zuniga	Shaw	and	Palazzi	also	played	key	roles	 in	 the	research	team	of	Ohio	State	University	 that	53
realized	 the	project	Synchronous	Objects	 for	One	ﬂat	 thing,	 reproduced,	which	was	 launched	as	an	
interacIve	web	project	in	2009.	
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culty	when	it	is	extended	to	the	rest	of	the	body,	involving	the	torso	and	the	legs,	unIl	a	full-
body	improvisaIon	emerges. 		54
	 The	Itle	of	 the	exercise	aptly	 indicates	 the	 type	of	 focus	and	antude	this	 requires.	
The	 dancer	must	 be	 careful	 because	 of	 the	 extreme	 aaenIon	 the	 out-of-sync	movements	
demand.	The	deliberate	avoidance	of	any	symmetry	and	synchronicity	in	speeds	and	relaIve	
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basic	acts	of	The	Careful	ScienIst	exercise. 	Palazzi,	one	of	 the	creaIve	directors	of	TWO,	55
was	 involved	 in	 the	creaIon	of	 this	graph. 	The	moIon	capture	data	of	 the	dancers	were	56
submiaed	to	an	algorithm	that	was	wriaen	to	sort	the	data	by	Ime,	joint,	moIon	and	direc-
Ion.	If	a	moIon	on	a	joint	started	in	another	direcIon,	the	algorithm	would	mark	it	as	a	new	
moIon.	 The	 algorithm	 generated	 a	 lisIng	 of	 these	 acIons	 by	 Ime	 and	 joint	 for	 the	 full	
length	 of	 the	 performance	 captured.	 The	 team	 then	 visually	 checked	 what	 the	 algorithm	
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requirements; 	2)	the	total	amount	of	acIons	that	is	performed	varies	considerably	per	per57 -
former; 	3)	the	total	acIons	that	are	performed	by	the	lep	and	right	hand	are	never	com58 -
pletely	in	balance; 	and	4)	the	arms	are	moved	with	diﬀerent	speeds. 	59 60
	 In	addiIon	to	the	changing	frequency	and	speed	of	the	performance	of	the	acIons,	
this	 plot	 also	 suggests	 hypotheses	 about	movement	 strategies	 that	 these	 dancers	 employ	

























be	veriﬁed	based	on	a	video	recording	of	the	tracked	exercise,	but	this	recording	 is	not	 included	 in	
the	score.
	This	back-and-forth	movement	 is	 apparent	 in	both	 lep	and	 right	arm	movements.	 In	 the	perfor61 -
mance	of	Hauert,	a	back-and-forth	movement	between	acIon	1	and	4	is	visible	at	the	beginning	of	
the	sequence.	In	Van	Wissen’s	performance	such	a	back-and-forth	movement	between	acIon	1	and	4	
is	apparent,	which	 is	 juxtaposed	with	a	strong	alternaIon	of	acIon	1	and	3	with	 the	right	arm.	Al-
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a	 re-enactment	 that	 is	 strictly	 based	 on	 the	 interpretaIon	 of	 the	 graph	would	 impact	 the	
structure	and	the	aestheIc	quality	of	the	resulIng	performance.	
	 TWO	 also	 features	 various	 other	 renderings	 of	 dance	 improvisaIons	 that	 were	
tracked	 with	 opIcal	 moIon	 capture.	 In	 one	 presentaIonal	 mode,	 improvisaIons	 can	 be	
viewed	as	part	of	the	score	as	short	clips.	In	these	clips,	the	dancers’	moIon	data	are	repre-
sented	as	humanoid	shapes	that	are	rather	abstract.	The	dynamically	drawn	lines	that	these	






	 One	 of	 these	 clips	 stands	 out,	 because	 it	 follows	 a	 slightly	 diﬀerent	 strategy	 that	
demonstrates	another	speciﬁc	opIon	that	moIon	capture	oﬀers.	This	clip	shows	an	‘assisted	
duet’,	a	type	of	improvisaIon	in	which	the	dancer	explores	new	movement	with	the	help	of	
another	 dancer.	 The	 idea	 of	 this	 improvisaIon	 is	 that	 with	 the	 support	 of	 the	 partner,	
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moIon	data	of	Sara	Ludi,	the	strategy	that	was	followed	is	not	explained),	only	Ludi’s	move-
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as	an	indexical	trace	of	captured	performance,	processes	of	corporeal	computaIon	necessar-
ily	mean	a	radical	abstracIon	of	the	complex	embodied	phenomenon	of	a	moving	performer.	
The	media	 taxonomy	 of	 contemporary	 pracIces	 of	 digital	 dance	 capturing	 in	 this	 chapter	
shows	 that	 these	 pracIces	 do	 not	 produce	 a	 wholly	 new	way	 of	 represenIng	 dance,	 but	
rather	 tap	 into	 already-exisIng	 strategies	 and	ways	 of	 visualizing	 and	 notaIng	 dance.	 The	
emphasis	 on	 the	 remediaIon	 of	media	with	 a	 visual	 output	 such	 as	 video	 in	 pracIces	 of	
dance	capture	is	apparent	in	the	way	in	which	moIon	data	are	visualized.		
	 In	wriIng	about	visualism	in	science	praxis,	Don	Ihde	makes	the	following	observaIon:		






	 deep	 and	 criIcal	 analysis	 of	 precisely	 this	 instrumental,	 technological	 constru-
	 Ionism.	(Ihde	2002,	49)	
Ihde’s	remarks	ring	true	when	considering	the	observaIons	made	in	this	chapter	on	how	mo-






constructed.	This	 construcIon	necessarily	 involves	a	high	degree	of	 reducIon	and	abstrac-
Ion	of	the	phenomenon	of	dance	as	it	is	perceived	during	a	live	performance.		
	 While	moIon	capture	data	can	be	understood	as	indexical	traces,	the	relaIonship	be-
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strucIonism	to	another	level.	 Indeed,	as	Ihde	says,	‘we	are	today	a	very	long	way	from	the	
simplisIc	noIons	of	objecIvity	 and	mechanical	 representaIonalism	of	 the	 late	nineteenth	
century’	(49).	By	taking	a	closer	look	at	the	processes	in	which	moIon	capture	data	are	de-





















In	 recent	years,	a	discourse	has	started	 to	emerge	 that	 invesIgates	 the	 implicaIons	of	 the	






	 In	 this	 chapter,	 I	 address	 the	 insights	 of	 performers	who	 have	worked	 in	 a	moIon	
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that	performers	 in	both	of	 these	pracIces	have	acquired	over	 the	past	decade	have	so	 far	
received	 liale	aaenIon.	This	chapter	zooms	 in	on	selected	 issues	related	to	the	deeply	co-
creaIve	dimension	of	these	pracIces.	Considering	the	many	‘actors’	in	the	networked	senng	
of	moIon	capture,	 to	what	extent	can	performers	be	acknowledged	as	primary	authors	of	
animated	 characters	 (or	 other	 sensory	 output)	 based	 on	 their	movement	 data?	 And	what	
impact	does	the	interacIon	between	performers	and	the	moIon	capture	system	have	on	the	
performance	 technique	and	aestheIc	aspects	of	a	performance?	A	 further	 invesIgaIon	of	
these	quesIons	 is	not	only	of	 interest	to	those	who	are	currently	engaged	 in	these	perfor-






	 MoIon	 capture	 technologies	 are	 widely	 employed	 to	 support	 the	 re-creaIon	 of	
movement	 in	ﬁcIonal	environments.	The	ﬁlm	industry	 is	the	area	where	moIon	capture	 is	
most	 famously	used	 for	 these	purposes.	Since	 the	beginning	of	 the	2000s,	moIon	capture	
has	 supported	 the	animaIon	of	 characters	 that	played	 roles	 in	major	blockbusters	 such	as	










	 In	 using	 this	 term,	 I	 follow	Gareth	 Taylor,	who	describes	 himself	 as	 a	 ‘performance	
capture	 arIst’	 on	 the	website	he	 co-hosts,	 The	MoCap	Vaults,	which	 is	 adverIsed	as	 ‘The	
World’s	Number	One	Performance	Capture	School’. 	The	use	of	‘performance	capture	arIst’	63
should	not	be	confused	with	what	 is	 convenIonally	described	as	a	 ‘moIon	capture	arIst’.	
	I	discuss	the	MoCap	Vaults	in	more	detail	in	SecIon	4.3	of	this	chapter.63
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The	term	moIon	capture	arIst	usually	describes	anybody	involved	with	the	creaIon	of	the	
digital	character	by	handling	moIon	capture	data.	MoIon	capture	arIsts	typically	are	visual	
eﬀects	 arIsts,	 including	 animators,	 compositors	 and	 cinematographers.	 In	moIon	 capture	
vocabulary,	the	performer	in	the	moIon	capture	senng	is	usually	referred	to	as	‘the	moIon	
capture	talent’,	or,	in	short,	‘the	talent’.	While	the	words	‘arIst’	and	‘talent’	both	have	posi-
Ive	and	creaIve	connotaIons,	 the	word	 ‘arIst’	 can	be	 said	 to	 convey	a	 stronger	 sense	of	
creaIve	agency,	of	being	 in	control	of	the	creaIve	process,	than	‘talent’	has.	The	choice	to	





what	Derek	Burrill	 (2005)	has	dubbed	 the	 ‘Gollum	problem’,	which,	as	will	be	explained	 in	
more	 detail	 later,	 is	 caused	 by	 the	 confusion	 about	 the	 extent	 to	 which	 actors	 as	 perfor-
mance	capture	arIsts	should	be	credited	for	their	acIng	achievements,	when	digital	arIsts	
and	programmers	also	play	a	signiﬁcant	co-creaIve	role.	This	debate	draws	aaenIon	to	the	




likening	to	that	dance	as	 it	would	be	performed	 in	a	convenIonal	stage	senng.	This	 is	not	
only	for	obvious	reasons,	such	as	the	diﬀerent	environment	and	the	replacement	of	a	danc-
ing	costume	with	a	moIon	capture	suit,	but	especially	because	of	the	impact	of	the	radically	















	 frame	by	 frame	and	projected	 it	 into	a	 light	box,	so	a	piece	of	 registered	paper	








	 Since	 the	 end	of	 the	 1980s,	 digital	moIon	 capture	 technology	 has	 been	 increasingly	























Jackson’s	 Lord	 of	 the	 Rings:	 The	 Two	 Towers	 (2002),	 created	 by	 visual	 eﬀects	 studio	Weta	
Digital,	 surpassed	all	work	 that	had	previously	been	done	 in	 this	area	 (ﬁg.	19).	Actor	Andy	
Serkis,	who	played	Gollum	in	the	ﬁlm,	has	since	grown	into	the	standard	bearer	of	an	eman-
cipatory	 movement	 for	 the	 recogniIon	 of	 acIng	 achievements	 of	 performance	 capture	
arIsts. 		65
	 With	the	arrival	of	 facial	capture	 in	ﬁlm,	ﬁrst	 featured	 in	The	Polar	Express	 (Zemeckis	





	 In	 2011,	Andy	 Serkis	 and	 Jonathan	Cavendish	 founded	 The	 Imaginarium	Studios,	 a	 performance	65
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is	 a	 clever	way	 to	put	 it.	 Cameron’s	 statement	 stresses	 the	 relaIon	between	 ‘moIon’	 and	
‘emoIon’,	which	draws	aaenIon	to	movement	as	a	phenomenon	that	harbors	aﬀect	and	in-
tenIon.	Simultaneously,	it	directs	the	aaenIon	away	from	the	reducIon	that	is	involved	by	
transposing	 performance	 into	 data.	 By	 proposing	 to	 call	 it	 performance	 capture,	 Cameron	












features	 cunng-edge	 CGI	 eﬀects.	 He	 gives	 a	 well-known	 response	 when	 asked	 about	 the	
pace	of	developments	in	this	area:	 ‘It	 is	not	a	quesIon	whether	or	not	 it	can	be	done.	It	 is	
really	a	maaer	of	 invesIng	Ime	and	money’	(BBC	2016).	Fipeen	years	aper	the	pioneering	
but	wooden	character	animaIons	of	Final	Fantasy,	such	photorealisIc	animaIons	of	human	










Chapter 4: The Performance Capture Artist                                                                                                              
Ion	of	two-dimensional	imagery.	When	these	extracIon	and	re-creaIon	possibiliIes	are	fully	
extended	 to	moving	 images,	 it	 becomes	 a	 real	 possibility	 to	 extract	 actors’	 performances	
from	exisIng	ﬁlms	and	to	subsequently	include	them,	in	photorealisIc	detail,	in	the	cast	for	a	
new	 ﬁlm.	 Imagine	 for	 example	 that	 brilliant,	 but	 long-deceased	 performers	—	 say	 Buster	
Keaton	—	could	co-star	with	contemporary	actors.	The	massive	budgets	that	renowned	stu-
dios	such	as	Weta	Digital,	Industrial	Light	and	Magic,	EA	and	The	Imaginarium	can	work	with	
allow	 for	 a	 rapid	 development	 of	 innovaIons.	 The	 developments	 in	 this	 area	 exemplify	 a	




Actors	 that	work	 in	a	moIon	capture	 studio	have	 to	deal	with	unique	challenges.	To	date,	
very	liale	research	has	been	conducted	on	the	speciﬁc	implicaIons	this	senng	has	for	direct-
ing	 and	acIng.	An	excepIon	 is	MoLon	Capture	 in	 Performance	 (2015),	 in	which	Maa	Del-
bridge	argues	for	the	central	 importance	of	the	actor	 in	this	creaIve	environment	and	pro-











	 In	 the	 foreseeable	 future,	when	PeCap	becomes	a	common	and	accepted	prac-
	 Ice	across	our	 insItuIons	and	industry,	the	Performance	Capture	will	not	need	
	 to	be		‘ﬁxed’	post	capture.	It	will	exist	as	a	single	take,	an	exact	record	of	what	was	
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	 cant	 changes	 in	 the	way	operators,	 directors	 and	performers	 are	prepared	 into	
	 the	future.	(Delbridge	2015,	84)	
Delbridge’s	contribuIon	to	 the	debate	on	moIon	capture	and	performance	 is	valuable	be-









A	 BriIsh	 iniIaIve	 that	 gathers	 and	 shares	 experIse	 about	 this	 topic	 is	 called	 The	MoCap	
Vaults.	 The	MoCap	Vaults	was	 created	by	 three	performance	 capture	arIsts	 and	directors,	







Figure	 20.	 Actors	 Rupert	 Grint	 and	 Emma	Watson	 in	 the	 roles	 of	
Ron	Weasley	and	Hermione	Granger	during	the	shoot	of	Harry	Pot-
ter	and	The	Deathly	Hallows:	Part	2	(David	Yates	2011).	
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John	Dower	and	Gareth	Taylor. 	The	website	of	The	MoCap	Vaults	provides	 informaIon	to	68





	 movement	 skills	 or	people	 that	 freeze	up	 the	moment	 you	put	 them	 in	 a	 lycra	
	 suit.	(…)	[We]	help	you	ﬁnd	the	actors	and	then	train	them	in	mocap	technique	so	
	 that	when	they	hit	the	studio	ﬂoor	they're	ready	to	go.	(The	MoCap	Vaults	2016)	
Speciﬁc	movement	 skills	 are	 indeed	 crucial	 for	 these	 performers,	 as	 is	 also	 shown	 by	 the	
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ture	arIsts	are	thus	cast	for	their	speciﬁc	movement	skills,	for	their	physical	awareness	and	
for	their	body	type.		












	 bad	 actors.	 They	 just	 haven’t	 had	 much	 integraIon	 in	 the	 system.	 They	 don’t	
	 know	how	to	use	it	to	its	best	ability	to	create	a	character	working	with	the	sys-
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	 Taylor	describes	moIon	capture	acIng	as	an	acIng	style	that	 is	radically	‘outward-in’.	
Due	 to	 the	 high-pressure	 demands	 of	 the	moIon	 capture	work,	 the	 actor	 has	 to	 respond	
very	quickly	to	the	look	of	a	character:	
	 You	have	a	2-minute	chat	about	 the	character	with	a	director	who	has	 thought	

























ed	 to	 emerge	 in	 the	 1990s,	 but	 has	 only	 started	 to	 grow	 exponenIally	 during	 the	 past	
decade.	 For	 performance	 research	 and	media	 studies,	 these	 emerging	 experIse	 pla{orms	
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Aper	 all,	 ﬁlm	 actors	 have	 always	worked	 in	 a	 thoroughly	 technological	 environment.	 They	
have	to	adapt	to	challenging	sets	and	have	to	act	for	the	camera.	The	way	in	which	their	per-
formance	 becomes	meaningful	 is	 shaped	 by	 the	montage	 of	 the	 ﬁlmed	material.	 This	 led	
Walter	 Benjamin	 to	make	 a	 disIncIon	 between	 the	 stage	 actor	 and	 the	 ﬁlm	 actor.	 In	 his	
canonical	essay	“The	Work	of	Art	in	the	Age	of	Technological	Reproducibility”	([1935]	2008),	




portunity	 to	 idenIfy	himself	with	a	 role,	but	accounts	of	 these	actors	show	that	 it	 is	open	
extremely	challenging	for	them	to	give	depth	to	their	characters.	This	is	caused	by	the	speed	









Again,	 performance	 capture	 adds	 a	 diﬀerent	 level	 to	 the	 experience	 of	 estrangement	 that	





tures.	 The	 alienaIon	 that	 performance	 capture	 causes	 exceeds	 what	 Benjamin	 terms	 ‘es-
trangement’	in	ﬁlm	acIng.	In	performance	acIng,	it	open	becomes	impossible	to	understand	
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tures	 have	 been	 nominated	 for	 an	 Academy	Award	 in	 the	 category	 of	 Best	 Actor;	 neither	
have	digital	moIon	capture	arIsts	been	nominated	for	Best	AnimaIon	(Delbridge	2015,	2).	
Although	the	co-creaIonal	process	of	actor	and	technology	was	already	inherent	in	pre-mo-
Ion	 capture	 cinema,	 this	hybrid	 format	 is	 apparently	 sIll	 too	new	 to	acquire	 autonomous	
recogniIon.	At	the	same	Ime,	this	confusion	is	also	understandable.	Who	is	supposed	to	re-




Ions	 sIrs	 up	 confusion	 about	 to	 whom	 the	 authorship	 of	 these	 characters	 should	 be	 at-
tributed.	The	compelling	entrance	of	moIon	capture	in	the	ﬁlm	studio	not	only	created	sud-
den	challenges	 for	creaIve	and	producIon	processes	 in	 the	ﬁlm	 industry,	 it	also	sparked	a	
debate	about	how	ﬁlm	acIng	should	be	assessed	and	evaluated,	now	that	moIon	capture	
has	radically	changed	the	acIng	pracIce	in	ﬁlm	studios.		
	 The	 immediate	 cause	 for	 this	 debate	was	 the	 interpretaIon	of	 the	 Tolkien	 character	
Gollum	by	actor	Andy	Serkis	in	The	Lord	of	the	Rings:	The	Two	Towers	(2002).	Because	of	its	
grand	scale	and	impact,	it	seemed	evident	that	the	ﬁlm	would	be	a	candidate	for	nominaIon	
in	 various	 categories	of	 the	Academy	Awards,	 including	 that	of	Best	Actor	 in	 a	 SupporIng	
Role,	 for	which	Serkis’	 impressive	performance	would	certainly	qualify.	Or	would	 it?	Serkis’	
performance	was	 recorded	with	moIon	capture,	but	 the	 conﬁguraIon	of	 the	moIon	data	
necessary	 to	 create	 the	 full	 animaIon	 of	Gollum’s	 character	 involved	much	more	 creaIve	
work,	which	was	achieved	by	a	 team	of	 skilled	moIon	editors	at	Weta	Digital.	Who,	 then,	
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would	deserve	to	receive	credit	for	the	interpretaIon	of	Gollum’s	role?	Both	public	opinion	








Towers	 and	 the	many	 subsequent	 awards	 he	 has	 already	 received	 for	 his	moIon	 capture-
based	acIng.	‘Ironically,	it	was	only	by	doing	this	invisible	work	behind	the	scenes	that	BriIsh	
performer	 Andy	 Serkis,	 who	 provided	 the	 voice	 and	 movements	 for	 Gollum,	 gained	 in-
ternaIonal	visibility	as	an	actor,’	remarks	ﬁlm	and	media	scholar	Tanine	Allison	(2011,	325).	
	 Even	so,	 the	disinclinaIon	of	 the	Academy	to	nominate	this	 type	of	performance	has	
received	 criIcal	 aaenIon.	 Derek	 Burrill	 dubbed	 this	 phenomenon	 the	 ‘Gollum	 problem’:	
‘What	the	 ‘Gollum	problem’	suggests	 is	 that	noIons	of	performance	(already	an	epistemo-
logically	slippery	acIvity)	become	problemaIzed	by	the	new	structures	and	spaces	of	virtual	












moIon	 capture	 applicaIon	 strategies	 in	 King	 Kong	 (Jackson	 2005):	 ‘The	 moIon	 capture	









moIon	 data	 that	 is	 produced	 by	 actors	 is	 never	 used	 unedited.	 At	 the	 same	 Ime,	 many	
strategies	 are	 employed	 that	 help	 the	 actors	 to	 approximate	 the	movement	 vocabulary	 of	
their	animated	counterparts	 the	best	 they	can.	For	 instance,	Mike	Seymour	describes	how	
for	 Dawn	 of	 the	 Planet	 of	 the	 Apes	 (Reeves	 2014)	 moIon	 capture	 performers	 were	 put	
through	‘ape	school’,	which	was	run	by	an	actor	and	movement	coach.	Ape	school	involved	
‘both	 working	 out	 ape	 choreography	 and	 examining	 that	 inside	 the	 moIon	 capture	
volume’	(Seymour	2014).	This	was	such	a	success	that	the	same	coach	was	involved	in	World	
of	Warcrai,	for	which	he	came	up	with	a	speciﬁc	movement	vocabulary	for	orcs.	‘Orc	school	
was	 the	 best,’	 one	 actor	 relates,	 ‘we	went	 there	 for	 a	month,	 10	 to	 12	 hours	 a	 day’	 (BBC	
2016).		
	 Auslander	(2015)	points	at	yet	another	issue	that	is	at	stake	in	the	‘Gollum	problem’.	In	
the	tradiIon	of	ﬁlm	acIng,	 the	actor’s	 facial	expressions	play	an	 important	role.	Auslander	














using	 these	moIon	data	as	 the	basis	of	a	newly	created	animaIon,	 the	process	of	moIon	
capture	recording	fundamentally	alters	this	tradiIonal	relaIonship	between	the	ﬁlm	camera	
















online,	such	as	 the	ones	that	show	Andy	Serkis	 in	a	moIon	capture	suit	next	 to	his	simian	
counterpart	 Caesar	 in	Dawn	 of	 the	 Planet	 of	 the	 Apes	 or	 Benedict	 Cumberbatch	 crawling	
over	the	grey-carpeted	ﬂoor	of	a	mocap	studio	next	to	the	giant	dragon	Smaug	that	rises	up	
from	 his	 mountains	 of	 gold	 in	 The	 Hobbit:	 The	 DesolaLon	 of	 Smaug	 (Jackson	 2013).	 This	
mode	of	display,	in	which	actors	in	moIon	capture	suits	are	juxtaposed	with	their	animated	
counterparts,	suggests	an	(almost)	seamless	transposiIon	of	data	to	animaIon	(ﬁg.	21).	Even	
when	 these	animated	characters	bear	 liale	physical	 resemblance	 to	 the	actors,	or	 in	 some	
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suggested. 	 Allison	 argues	 that	 these	 ‘making-of’	 clips 	 have	 a	 double	 aim.	 This	 type	 of	72 73
videos,	she	writes,	‘walk	a	thin	line	between	selling	the	new	(new	special	eﬀects,	new	tech-
nologies,	new	spectacles)	and	reassuring	viewers	that	these	new	techniques	sIll	parIcipate	
in	 long-lived	 cinemaIc	 tradiIons	 (Method	 acIng,	 rich	 characterizaIon,	 records	 of	 real	
















was	 accused	 of	 perpetuaIng	 negaIve	 stereotypes	 around	mental	 illness.	 SIll,	 the	 way	 in	
which	Andy	Serkis	switches	between	the	two	sides	of	this	character	is	impressive.	This	‘Jekyll	
and	Mr.	Hyde’	eﬀect	perhaps	added	another	impulse	to	the	debate	concerning	his	nomina-








	 See	 for	 example	 Zant5976	 (2014)	 for	 a	making-of	 clip	 of	 The	 Hobbit:	 The	 DesolaLon	 of	 Smaug	73
(2013).	
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sively	used	 to	 create	non-human	or	 fantasIcal	 characters	 that	 interact	with	human	actors.	




tural	 language	 (Gollum,	 Caesar)	 or	 a	 diﬀerent	 language	 that	 can	 sIll	 be	 learnt	 by	 humans	
(Na’vi).			
	 The	 Gollum	 problem,	 then,	 draws	 aaenIon	 to	 a	 range	 of	 issues	 that	 emerge	 in	 the	
process	of	mapping	 the	movements	of	 real-life	actors	 to	animated	characters.	Despite	am-
bassadorial	work	of	pioneering	ﬁlm	directors	such	as	Peter	Jackson	and	James	Cameron,	and	
expert	moIon	capture	performers	 such	as	Andy	Serkis	 seeking	 recogniIon	 for	 this	 type	of	
acIng	as	equal	to	tradiIonal	cinema	acIng,	the	ambiguous	antude	towards	this	new	type	of	
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4.5	Assuming	T-pose:	A	dancer’s	entrance	into	the	mo=on	capture	volume	
As	 part	 of	my	 research	 I	 have	 been	 able	 to	 invite	 dancers	 into	 the	moIon	 capture	 lab	 of	
Ghent	University.	 I	was	parIcularly	 interested	 in	what	 they	experienced	when	 they	put	on	
the	moIon	capture	suit	for	the	ﬁrst	Ime,	had	markers	aaached	to	them,	and	were	able	to	











face	 limited,	 but	 some	 movements	 may	 be	 out	 of	 bounds	 due	 to	 a	 phenomenon	 called	
‘marker	occlusion.’	Marker	occlusion	occurs	when	the	infrared	cameras	lose	their	stable	con-
necIon	with	one	of	the	opIcal	markers	on	the	suit,	which	makes	movements	such	as	intense	
bending	 and	 rolling	 over	 the	 ﬂoor	 diﬃcult	 to	 cap-
ture.	Such	movements	result	in	a	lot	of	‘data	gaps’,	
which	may	be	diﬃcult	 if	not	 impossible	 to	 ‘repair’	
in	data	processing.	
 To	 discover	 the	 limits	 of	 the	 capturing	 volume,	
both	 on	 the	 ﬂoor	 surface	 and	 in	 their	movement	
vocabulary,	dancers	may	use	a	projecIon	of	a	sim-
ple	 rendering	 of	 the	 moIon	 data	 as	 visual	 feed-
back.	As	long	as	dancers	remain	within	the	captur-
ing	 volume,	 the	 animaIon	 remains	 smooth	 and	
retains	 a	 mirror-like	 conInuity.	 However,	 as	 the	
edge	 of	 the	 capturing	 frame	 is	 reached,	 the	 cam-
era’s	deterioraIng	data	stream	can	no	longer	keep	
the	body	 together.	 In	a	desperate-looking	aaempt	
to	solve	 the	puzzle	with	 too	 liale	 informaIon,	 the	
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Figure	 22.	 Performance	 capture	 arIst	
(Ari	Loeb)	in	T-Pose.		
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on	 the	 edge	 of	 the	 apparatus’	 reach.	 An	 elbow	
suddenly	 connects	 to	 a	 shoulder,	 a	 hand	 sIcks	
out	of	a	hip,	an	upper	thigh	suddenly	aligns	with	
the	spine.	
	 The	 only	 way	 to	 redirect	 the	 upset	 data	
stream	is	for	dancers	to	step	‘back	inside.’	At	the	
center	of	the	capturing	volume,	they	take	on	the	
‘T-pose’.	 In	 this	 posiIon,	 dancers	 stand	 straight	
up	with	arms	stretching	outwards	to	the	sides	at	
the	 level	 of	 the	 shoulders,	 so	 that	 the	body	 can	
be	 recognized	 again	 by	 the	 system	 and	 re-
mapped	onto	the	virtual	skeleton	(ﬁg.	22-23).	So	
when	 the	 system	has	 lost	 track	of	 dancers,	 they	
are	asked	by	the	system	operator	to	‘return	to	T-
pose’.	 The	 T-pose	 has	 become	 the	 signature	
asana	 of	 the	 moIon	 capture	 volume.	 Reminis-
cent	 of	 Leonardo	 Da	 Vinci’s	 Vitruvian	 Man,	 the	
pose	 inevitably	 triggers	 associaIons	 with	 math-
emaIcal	 proporIons,	 harmony	 and	 the	 idealiza-
Ion	of	the	human	form	(ﬁg.	24).		
	 This	descripIon	reveals	the	many	meaning-
making	 agents	 that	 leave	 their	 mark	 on	 this	
process.	 These	 include	 the	 dancer,	 the	 suit,	 the	
markers,	the	infrared	cameras	and	the	wires	that	feed	the	data	streams	back	to	a	computer	
that	may	be	 running	 several	 data	processing	programs	monitored	by	 a	 system	operator.	A	
programmer	or	‘coder’	is	responsible	for	the	design	of	these	programs,	which	also	shape	any	
sensory	 output,	 such	 as	 the	moving	 point	 cloud	 in	 one	 of	 the	 basic	 rendering	 opIons	 of	
standard	sopware	included	in	moIon	capture	systems.	It	is	the	combined	impact	of	all	these	
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Figure	 23.	 T-Pose	 in	 MoIonBuilder	 sop-
ware.	











moIon	capture	 in	dance	capture	pracIces.	As	 I	have	discussed	above,	 in	ﬁlm	the	event	of	



























Chapter 4: The Performance Capture Artist                                                                                                              
	 A	recent	dance	ﬁlm	by	Peter	Delpeut	can	be	read	as	a	playful	criIque	of	precisely	this	
















the	 emerging	 discourse	 on	 the	 entrance	 of	 the	 dancer	 into	 the	 moIon	 capture	 studio. 	74
When	 Jones	had	his	ﬁrst	 encounter 	with	his	moIon	 capture-enabled	 counterpart	on	 the	75
screen,	 his	 ﬁrst	 quesIon	was:	 'Who	am	 I	 looking	 at?’	 Indeed,	 the	 experience	with	moIon	
capture	 technology	 tends	 to	 be	 a	 rather	 alienaIng	 experience	 for	 a	 dancer.	 ‘Jones	 was	
spooked	a	bit	by	all	this,’	Paul	Kaiser	recalls,	‘especially	when	his	movements	were	ﬁrst	cap-
tured.	He	felt	as	if	the	machines	were	trying	to	steal	his	soul,	what	primiIve	people	ﬁrst	sus-
pected	 photographers	 of	 doing.	 He	 said	 we	 were	 “ghostcatching,”	 which	 gave	 us	 our	
Itle’	(Kaiser	2003).	Kaiser	writes:	'Yet	aperwards	even	Jones	could	see	that	the	moving	dots	
on	the	computer	screen	had	caught	some	sort	of	essence.	Then	Jones	said	that	if	anyone	was	
to	 reconsItute	 his	 movements	 in	 the	 year	 2040,	 this	 was	 how	 they	 would	 do	 it’	 (Kaiser	
1999).	The	parIcular	mix	of	alienaIon	and	recogniIon	that	dancers	experience	upon	their	




	 Since	Ghostcatching,	 an	 extensive	 reading	 of	 this	 topic	 has	 emerged	 in	 the	 shape	of	
Susan	Kozel’s	study	Closer:	Performance,	Technologies,	Phenomenology	(2007).	Kozel	explains	




with	 the	use	of	 this	 term	by	Emmanuel	 Levinas.	 I	 do	not	mean	 to	 imply	his	 speciﬁc	noIon	of	 this	




catching	 in	mulIple	 texts	 that	 are	 available	 at	 the	website	 of	OpenEndedGroup.	 See	 Kaiser	 (1999;	
2003)	and	also	Kaiser,	Downie	and	Birringer	(2008).		
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for	 a	 corporeal	 ethics	 that	would	be	able	 to	explain	her	parIcular	 experience	with	 ‘other-
ness’	 in	this	senng.	Kozel:	 ‘What	sort	of	beings	are	these	digital	creatures	transﬁgured	and	












gives	 a	 precise	 descripIon	 of	 situaIonal	 features	 and	 the	 characterisIcs	 of	 the	 senng,	
Hutchison	provides	 a	 phenomenological	 account	 that	 oﬀers	 the	 reader	 an	 inside	 look	 into	
the	thoughts	and	sensaIons	that	she	experiences	as	a	performer	in	such	a	senng.	Like	Kozel,	
Hutchison	also	vividly	characterizes	her	experience	 in	 the	moIon	capture	senng	as	one	of	







	 and	sensiIvity	 is	needed	rather	 than	 force	and	the	asserIon	of	a	predeﬁned	 in
	 tenIon.	(Hutchison	and	Vincs	2013,	2)		
Hutchison’s	 comparison	 with	 contact	 improvisaIon 	 illustrates	 her	 sense	 of	 conInuously	77
being	 ‘in	 touch’	 with	 the	 environment	 as	 an	 inImate	 feedback	 process	 between	mulIple	
‘bodies’,	her	own	and	those	of	the	other	agents	involved.	The	authorial	status	of	a	dancer	in	
	Contact	improvisaIon	is	an	improvisaIonal	dance	pracIce	developed	in	the	1970s	by	Steve	Paxton	77
in	 collaboraIon	with	Nancy	 Stark	 Smith	and	others	 that	built	 on	experimental	 ideas	of	 the	 Judson	
Dance	Theater	and	principles	of	Aikido.
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a	moIon	capture-based	creaIve	process	is	not	evident.	Even	when	she	is	the	only	dancer	on	
stage,	a	dancer	in	a	moIon	capture	environment	always	performs	an	ensemble	rather	than	a	





	 Whether	 the	 situaIon	 is	a	data	capture	or	 simply	an	exploraIon	of	a	new	pro-
	 cess,	I	feel	it	is	a	performance	from	the	moment	I	put	on	the	suit.	I	ﬁnd	this	the	
	 case	even	in	processes	that	are	explicitly	provisional	and	exploratory,	and	hence	










spect	 it	 has	more	 in	 common	with	 performing	 in	 the	 round.	 The	 performer	 is	 scruInized	
from	all	 sides	 simultaneously.	Apart	 from	 its	 three-dimensional	gaze,	 the	non-human	audi-
ence	that	 is	consItuted	by	the	moIon	capture	apparatus	registers	the	markers	aaached	to	
the	body	 surface	of	 the	performer	 in	 sub-millimeter	 detail.	 To	 successfully	 perform	 in	 this	
senng	means	something	quite	diﬀerent	from	performing	for	a	human	audience.	It	requires	
the	performer	to	be	seen	by	the	parIcular	eyes	of	the	capture	senng,	which	is	consItuted	
by	 a	 complex	 interplay	 of	 hardware,	 sopware	 and	human	programming	 that	 has	 a	way	of	
seeing	that	is	in	great	contrast	with	human	seeing.	As	Vincs	explains:		
	 The	eye,	 in	the	sense	of	 its	dominaIng	scopic	perspecIve,	has	no	privilege	 in	a	
	 moIon	capture-enabled	environment.	The	eye’s	habitual	ways	of	conceptualizing	
	 bodies	are		displaced	by	moIon	capture,	which	is	not	so	much	more	accurate,	as	
	 diﬀerently	 accurate,	 organized	 via	 designated	points	 (markers)	 and	 trajectories,	
	 rather	than	by	lines	and	surfaces.	(Vincs	2011,	n.p.)	
!165
















with	in	this	performance	senng:	‘It’s	not	you	that	 is	 important,	 it’s	parts	of	your	body	that	
are’	(Rubidge	2015).	The	result	is	a	speciﬁc	experience	for	the	performer	that	in	personal	ac-










tures	 of	 any	moIon	 capture	 system,	 then	 re-assemble	 moIon	 data	 in	 accordance	 with	 a	
principle	that	I	call	corporeal	interpolaLon.	In	this	process	the	movement	of	the	‘unmarked’	
body	surface	is	calculated	from	the	known	values	given	by	the	marker	points.	The	corporeal	
interpolaIon	that	 is	 inherent	to	moIon	capture	similarly	allows	for	renderings	of	the	 inner	
skeleton.	As	the	following	two	case	studies	show,	the	marked	bodies	of	dancers	 in	the	mo-
!166









the	 speciﬁc	 physicality	 and	movement	 vocabulary	 the	 dancer	 developed	while	 performing	
with	 the	 digital	 performance	 agent	 in	Emergence.	An	 adapted	 version	 that	 combined	 per-
formances	of	Emergence	and	meta	was	presented	at	Ghent	University	as	part	of	the	confer-
ence	Does	 it	MaCer?:	 Posthuman	 Prototypes	 and	 Composite	 Bodies	 in	 Contemporary	 Per-





the	 creaIon	process	of	many	 artworks	 in	 this	 area	over	 the	 course	of	many	 years,	 he	ob-
served	‘an	increasing	sense	of	the	environment	having	greater	capacity	for	autonomous	ac-
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to	 achieve	 a	 genuine	 interacIon	between	a	dancer	 and	 a	 ‘digital	 performance	 agent’.	Mc-
Cormick	 performed	 a	 range	 of	 experiments	 to	 see	 how	 an	 arIﬁcial	 intelligence	 (AI)	 agent	
could	be	developed	that	could	learn	a	dancer’s	movements	by	recognizing	them	and	suggest	
new	movement	material	based	on	learned	and	perceived	movements.	NoIons	of	embodied	
cogniIon	and	distributed	cogniIon	provided	 important	 frameworks	 in	 the	research	project	
for	imagining	the	co-creaIve	relaIonship	between	the	dancer	and	the	agent.	McCormick	ex-
plains:	‘The	framework	of	distributed	cogniIon	provided	a	conceptual	structure	whereby	we	






	 one	 dancer	 creaIng	 movement	 sequences	 and	 passing	 them	 on	 the	 other	 to	
	 learn.	 In	contemporary	dance	 it	 is	not	unusual	 for	the	receiving	dancer	to	 learn	






used	 successfully	 for	machine	 learning	 and	paaern	 recogniIon’	 (McCormick	 2014,	 3).	Mc-
Cormick	 opted	 for	 a	 self-organizing	map	 (SOM),	 a	 neural	 network	 that	 supports	 ‘unsuper-
vised	learning.’	This	means	that	‘there	is	no	ideal	output	suggested	to	the	network,	only	the	








behaviours	emerge	 through	 the	dynamic	 interacIon	between	 the	 robot	 and	 its	 environment’	 (Mc-
Cormick	2014,	92-93).	
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	 The	 setup	of	Emergence	combines	 the	 live	performance	of	a	dancer	 (Steph	Hutchi-


















Figure	 27.	 John	 McCormick	 and	 Step	 Hutchison,	 Emergence	 (2014).	 Dancer:	
Steph	Hutchison.
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ping	avatar,	corresponding	to	the	AI	agent,	then	starts	to	ship.	From	an	explanaIon	that	pre-
ceded	the	scene,	the	spectator	knows	that	the	dancer	has	previously	‘taught’	certain	dance	









Emergence	 is	 presented	 as	 a	 demonstraIon	based	on	 arIsIc	 research	 into	 the	 interacIve	
possibiliIes	 of	 the	 dancer	 and	 the	 AI	 agent.	 This	 is	 parIally	 caused	 by	 the	 fact	 that	 each	
scene	 is	 preceded	 by	 a	 short	 text	 slide	 that	 gives	 an	 explanaIon	 of	 how	 the	 subsequent	
scene	works.	This	explicit	framing	strongly	directs	the	aaenIon	of	the	audience.	It	invites	the	
spectators	to	 interpret	what	 is	happening	 in	front	of	them	in	accordance	with	the	 informa-
Ion	they	have	been	presented	with.	In	this	way,	the	following	quesIon	becomes	a	force	that	
structures	 the	 interpretaIon	 of	 this	 performance:	 How	 can	 spectators	match	 their	 experi-
ence	with	the	explanaIon	they	have	just	received?	However,	as	the	performance	unfolds	it	
becomes	more	and	more	evident	that	there	is	never	going	to	be	a	clear-cut	match.	The	spec-
tators	are	confronted	with	 the	 impossibility	of	 ‘solving’	what	 they	are	perceiving.	They	are	
unable	to	interpret	what	they	see	in	accordance	with	simple	cause-and-eﬀect	relaIons.	The	





of	 the	 interacIon	with	 the	AI	 agent	 on	 her	 performance.	 The	 dancer	 iniIates	movements	
that	 the	AI	 agent	 captures	 and	adapts	 into	a	new	movement,	which	may	 subsequently	be	
imitated	 again	 by	 the	 dancer.	 It	 becomes	 clear	 that	 the	movement	material	 that	 emerges	
from	 this	 interacIve	entanglement	of	 bodies	 and	 technologies	 cannot	be	 aaributed	exclu-
sively	to	either	the	performer	or	the	AI	agent.	This	is	where	the	impact	of	distributed	cogni-
Ion	 becomes	 tangible.	 New	 movement	 emerges	 here	 from	 an	 undeﬁned	 and	 intangible	
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about	 dancing’	 (Hutchison	 et	 al.	 2015,	 3).	 Her	 deep	 integraIon	 in	 the	 system	 signiﬁcantly	
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other	art	forms,	ﬂoor	surfaces,	equipment,	arIﬁcial	intelligence,	or	moIon	capture.	Hutchi-
son	describes	why	McCormick’s	AI	 agent	 is	 valuable	 for	 her	own	ex-quiry	 as	 a	 dancer	 and	
choreographer	as	follows:		











play	a	 ‘computaIonal	 sensibility’.	ComputaIonal	 sensibility	 is	 a	noIon	 introduced	by	Marc	
Downie	 (2004),	 who	 argued	 that	 there	 is	 a	 ‘surprising	 common	 ground	 between	 recent	
choreographic	 pracIce	 and	 computer	 graphics	 (as	well	 as	 computer	 science),	 so	much,	 in	




	 Meta	represents	an	apt	 illustraIon	of	what	happens	 in	such	an	encounter.	Through	
the	displacement	of	 the	dancer’s	performance	 from	 the	moIon	 capture	 senng,	 the	 ‘algo-
rithmic	concerns’	and	opIcal	awareness	that	dominate	this	environment	can	be	experienced	
through	the	choreography	and	performance	style	of	the	dancer.	There	are	a	number	of	stylis-
Ic	aspects	and	movement	qualiIes	that	stand	out	 in	 the	performance.	Most	strikingly,	 the	
choreography	includes	many	movement	sequences	in	which	arms	and	legs	are	stretched	out	
in	full	extension.	As	she	seems	to	be	reaching	out	as	far	as	possible,	it	looks	as	if	the	dancer	
uses	her	 limbs	and	her	head	as	 instruments	 to	draw	circular	and	 linear	paaerns	 in	 the	air.	
This	results	in	an	extreme	sense	of	unfolding	of	the	body,	a	maximum	exposure	of	the	body’s	
surface.	This	movement	vocabulary	directly	points	to	the	dancer’s	awareness	of	the	opIcal	
markers	 on	her	 body’s	 surface.	Her	 experience	with	 the	 system	has	 endowed	her	with	 an	
!172
Chapter 4: The Performance Capture Artist                                                                                                              
acute	embodied	awareness	of	the	system’s	threshold.	When	the	dancer	does	not	arIculate	




markers	 that	 are	 aaached	 to	 the	 suit	 lack	 a	 direct	 connecIon	 to	mulIple	 cameras	 at	 the	
same	 Ime.	Movements	 such	 as	 deep	 bows	 and	 rolling	 on	 the	 ﬂoor	 therefore	 tend	 to	 be	













ography.	A	ﬁnal	 aspect	 that	 is	 clearly	 visible	 in	 this	 choreography	 is	 the	 lack	of	movement	




dancer’s	performance.	 It	 is	 a	 familiar	 voice.	 Indeed,	 it	 is	one	of	 the	 standard	voices	of	 the	














	 I	have	 learnt	 to	be	 independent	and	also	provide	Steph	with	an	external	 frame







	 FleeIngly	 they	 appear	 as	 traces	within	 this	 dance.	 Even	 if	 they	 only	 retain	 the	





ence,	but	 rather	 tangible	 for	 the	dancer:	 the	way	 the	dancer’s	 interacIon	with	 the	agent’s	












moIon	 capture	 studio	 (ﬁg.	 48).	 A	more	 in-depth	 analysis	 of	 gender	 roles	 in	 contemporary	moIon	
capture	pracIces	would	be	a	rewarding	subject	for	further	study.
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sion	about	 idenIty,	about	 the	borders	of	her	 ‘self’.	 This	 is	 clearly	 reﬂected	 in	 the	 score,	 in	












model	 of	 transmission.	MoIon	 capture	 consItutes	 a	 complex	 external	 framework	 that	 re-
quires	performers	to	develop	a	new	awareness	of	their	own	body	and	its	movement	as	a	tool	
or	 corporeal	 strategy.	 I	 therefore	 argue	 that	 the	 performer	 in	 a	 moIon	 capture	 volume	
should	 be	 approached	 as	 a	performance	 capture	 arLst,	 who	 does	 not	 exactly	 perform	 for	
moIon	capture,	but	rather	masters	the	art	of	performing	with	moIon	capture.		
	 In	the	ﬁlm	and	game	industries,	moIon	capture	is	used	to	animate	believable	charac-
ters	on	 the	 screen.	The	 thriving	 ‘making-of’	 genre	displays	 the	making	process	next	 to	 the	
end	results	so	that	the	viewer	can	establish	a	causal	connecIon	between	one	and	the	other.	
Although	this	genre	helps	to	validate	the	achievements	of	performance	capture	arIsts,	the	
complicated	mixture	 of	 virtual	 and	 real	 that	 these	 animated	 characters	 consist	 of	 thwarts	
simple	disentanglement.		
	 Whereas	in	the	ﬁlm	and	game	industry	the	goal	of	moIon	capture-based	creaIon	pro-
cesses	 is	 the	producIon	of	 a	 life-like	 animaIon,	 experiments	 in	 the	dance	ﬁeld	have	used	
moIon	capture	as	a	tool	to	support	dance	pracIce	itself.	The	encounter	between	the	dancer	
and	a	virtual	avatar,	or	the	relaIonship	between	the	dancer	and	a	digitally	enabled	environ-
ment	 represent	 key	 topics	 in	 arIsIc	 research	 into	 the	 employment	 of	 moIon	 capture	 in	
dance	performance.	By	sustaining	the	presence	of	the	dancer’s	body,	spectators	are	invited	
to	 consider	 the	 stage	as	a	networked	 senng	 that	works	 through	an	assemblage	of	human	
and	non-human	actors.	It	 is	a	senng	that	deﬁes	clear-cut	cause-and-eﬀect	relaIons.	In	this	
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stract	 form,	 expanding	 into	 two-dimensional	 shapes	 and	 three-dimensional	 objects.	 With	
myriad	 possibiliIes	 of	 rendering	movement	 data,	 it	 is	 worth	 quesIoning	 why	 these	 basic	
graphic	animaIons	of	dance	conInue	to	be	such	an	aaracIve	way	to	visualize	dance.	I	argue	
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may	be	consistent	with	a	dance	or	movement	notaIon	system,	such	as	LabanotaIon,	one	of	
the	most	 in-depth	 systems	 for	 describing	 human	movement.	 Dance	 notaIons	 of	 this	 type	
may	be	shared,	read	and	interpreted	by	anyone	who	has	studied	the	meaning	that	has	been	
aaributed	 to	 these	 symbolic	 signs.	All	 types	of	dance	 traces	oﬀer	diﬀerent	possibiliIes	 for	
the	communicaIon	of	dance	knowledge.	Whereas	some	examples	of	symbolic	dance	traces	
may	act	as	well-versed	guides	in	a	reconstrucIon	of	a	dance	from	the	past,	other	traces	—	
such	 as	 the	 singular	 glyphs	 that	 are	 the	 result	 of	 Stark	 Smith’s	 hieroglyph	pracIce	—	may	
convey	important	clues	about	speciﬁc	choreographic	concepts	or	movement	qualiIes	by	ap-












three-dimensional	 canvas	 is	 no	 longer	 a	mere	 exercise	 of	 the	 imaginaIon.	 In	 fact,	MoLon	
Bank’s	digital	score	Using	the	Sky	(2013),	based	on	Deborah	Hay’s	choreography	No	Time	To	










pure	 symbol’	 (2015,	 139).	 In	 an	 aaempt	 to	 further	 substanIate	 and	 expand	on	 this	 state-
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orizaIon	of	Western	theatrical	dance	—	which	evaluates	 ‘dance	as	 text’	as	one	of	 its	main	
concerns	—,	 this	way	of	understanding	 the	dancing	body	can	already	be	 recognized	 in	 the	




and	symbolic	paaerns	 that	were	 formed	by	constellaIons	of	dancers,	designed	 to	be	seen	
from	above	as	 if	they	were	horizontal	or	ﬂat	on	a	page.	 ‘One	can	say,	without	being	overly	
metaphoric,	 that	one	of	choreography’s	goals	was	 to	 inscribe	dance	 in	 theatrical	 space	 (…)	
The	acIons	performed	before	the	eyes	of	an	audience	were	those	of	construcIng	and	dis-
solving	hieroglyphs’	(Franko	2003,	26;	30).		
	 This	 approach	 of	 ‘dance	 as	 text’	 was	 carried	 on	 by	 pracIces	 of	 dance	 notaIon	 that	
promoted	the	idea	of	dance	as	a	phenomenon	that	can	be	rendered	in	a	legible	form,	open-
!183
Chapter 5: Kinesthetic Renderings                                                                                                                         
ing	up	possibiliIes	 for	communicaIon,	transmission	and	reconstrucIon.	Published	 in	1700,	
and	based	on	a	pre-exisIng	system	by	Beauchamp,	Feuillet	notaIon	gained	much	popularity	





were	used	 to	 describe	dance.	 Instead	of	 previous	 aaempts	 to	 document	 dance	 that	more	
resembled	dancer’s	 footprints	and	could	 thus	be	understood	as	 indexical	 signs	of	a	 spaIal	



























profoundly	 structures	a	 common	 type	of	moIon	capture-based	 imagery	 consisIng	of	 lines	
and	 traces	 corresponding	with	 dance	movements.	 The	 dancing-drawing	 body	metaphor	 is	
deeply	engrained	in	the	way	dance	is	described,	depicted	and	understood,	so	deeply,	in	fact,	
that	it	is	diﬃcult	to	always	be	conscious	of	its	presence	and	the	powerful	inﬂuence	it	has	on	









we	will	 think	and	 speak	metaphorically	whether	we	want	 to	or	not.	 (…)	 Further,	 since	our	













naLon,	 and	 Reason	 (Chicago:	University	 of	 Chicago	 Press,	 1987).	 The	 second	 book	 that	 Lakoﬀ	 and	
Johnson	wrote	together	was	Philosophy	in	the	Flesh.	The	Embodied	Mind	and	its	Challenge	to	West-
ern	Thought	(New	York:	Basic	Books,	1999).	A	second	ediIon	of	Metaphors	We	Live	By	(2003)	includ-
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processes	are	largely	metaphorical	and	people	act	in	accordance	with	the	meaning	of	these	
metaphorical	 concepts.	 Abstract	 or	 complex	 ideas	 start	 to	make	 sense	 once	 people	 ﬁnd	 a	
way	to	grasp	them	in	accordance	with	concepts	we	understand	in	clearer	terms.	Lakoﬀ	and	
Johnson	explain:		







but	 also	 alters	 the	 way	 in	 which	 they	 conceive	 of	 this	 object	 in	 reality:	 ‘The	 essence	 of	
metaphor	 is	understanding	and	experiencing	one	kind	of	 thing	 in	 terms	of	another’	 (Lakoﬀ	
and	 Johnson	 2003,	 5;	 italics	 in	 original).	 An	 instrucIve	 example	 is	 the	 metaphor	 ‘Ime	 is	




that	 one	 conceptual	 domain	 (the	mind)	 is	 understood	 in	 terms	of	 another	 conceptual	 do-
main	 (a	machine)	may	well	give	 rise	 to	perceived	similariIes	within	 these	 two	domains,	 in	
this	case	the	ability	of	both	mind	and	machine	‘to	get	stuck’	or	‘to	be	in	need	of	fuel’.	‘Labor	
is	a	resource’	 is	an	example	of	a	culturally	grounded	metaphor	that	 foregrounds	 labor	as	a	
commodity.	 This	 parIcular	way	of	 understanding	 labor	may	hide	 the	human	dimension	of	
labor.	When	labor	is	primarily	understood	as	a	commodity,	an	expression	such	as	‘a	virtually	






moIon	 data	 of	 dancers,	 I	 was	 struck	 by	 one	 parIcular	metaphor	 that	 seemed	 to	 surface	
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this	metaphor	—	the	domains	 in	which	the	metaphorical	 language	has	a	 literal	meaning	—	
are	the	act	of	drawing	and	a	drawing	instrument.	Think	of	a	pen	or	a	paintbrush.	The	target	
domains	are	dancing	and	the	dancing	body.	What	this	metaphor	highlights	is	that	in	drawing,	
a	 trace	 is	created	through	a	deliberate	gesture	 that	establishes	physical	contact	between	a	
drawing	instrument	and	a	suitable,	material	surface.	This	drawing	may	simply	funcIon	as	an	
index	of	the	spaIal	trajectory	the	gesture	has	followed,	but	it	may	also	emphasize	the	aﬀec-
Ive	 quality	 with	 which	 it	 has	 done	 so.	 Either	 way,	 the	 dancing-drawing	 body	 emphasizes	
drawing	as	an	indexical	sign	of	bodily	gesture.	
	 To	 understand	 the	 speciﬁc	 allure	 of	 this	metaphor,	 it	 is	 ﬁrst	 of	 all	 important	 to	 ac-
knowledge	an	obvious	dissimilarity	between	dancing	and	drawing.	The	characterizing	feature	
of	drawing	is	that	it	produces	or	traces	lines	and	marks	on	a	surface.	Dance	and	other	types	
of	 performance,	 on	 the	 other	 hand,	 have	 open	 been	 deﬁned	 and	 problemaIzed	 by	 their	
ephemerality	and	disappearance,	 their	 incapability	of	 leaving	a	 trace	 (Phelan	1993;	Reason	
2006).	The	metaphorical	view	of	 ‘dancing	 is	drawing’,	 then,	 invites	a	concepIon	of	ways	 in	
which	dance	may	endure	beyond	its	performance,	of	how	it	can	‘live	on’	by	imagining	it	in	a	













inﬂuences	 how	people	make	 sense	 of	 their	 being	 in	 the	world.	 This	 is	 shown	by	 frequent	
metaphorical	 references	to	the	feet	 in	everyday	 language	when	speaking	about	the	 impact	
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people	have	on	 the	environment.	Consider	 for	example	 the	 term	 ‘carbon	 footprint’	 that	 is	
used	 to	 indicate	an	 individual	or	enIty’s	contribuIon	 to	carbon	emissions	 that	cause	envi-





	 By	using	a	drawing	 instrument	as	a	 source	domain	 in	 thinking	of	 the	dancing	body,	
aaenIon	is	not	only	drawn	to	the	feet,	but	also	to	the	hands.	A	similarity	between	hands	and	
feet	 is	 that	 they	 are	both	 associated	with	human	 interacIon	with	 the	 environment.	 But	 it	
usually	 is	 the	hand	 that	holds	and	manipulates	 the	pen	or	brush.	The	associaIon	with	 the	
feet	invites	an	experience	of	dance	as	a	spaIal	trajectory,	as	leaving	a	mark	on	a	surface.	The	





under	 the	skin.	Fingers	can	also	develop	excepIonal	motor	 funcIons,	which	 is	apparent	 in	
the	skill	of	playing	musical	instruments.	However,	ﬁngers	are	not	only	associated	with	sensi-
Ivity	and	dexterity	per	se.	They	are	also	understood	as	an	instrument	of	expression,	to	bring	

















are	 the	parts	of	 the	body	 that	gain	 speciﬁc	aaenIon	as	part	of	 the	dancing-drawing	body.	
Indeed,	 the	 inﬂuence	 of	 this	metaphor	 extends	 throughout	 the	 history	 of	 dance	 notaIon	















movement	 is	 generated	 through	 an	 ongoing	 exploraIon	 of	ways	 in	which	mulIple	 bodies	
may	touch	(Hutchison	and	Vincs	2013).	I	argue	that	the	hapIc	experience	in	the	moIon	cap-
ture	volume	without	the	dancer	being	in	actual	physical	contact	with	another	body,	is	sImu-
	 Isa	Wortelkamp	 is	 an	 example	 of	 a	 dance	 scholar	who	has	 open	 reﬂected	on	parallels	 between	86
movement	and	wriIng,	dancing	and	drawing.	She	is	 interested	in	the	quesIon	what	impetus	dance	
movement	gives	 to	academic	wriIng.	 In	her	dissertaIon	Sehen	mit	dem	SLi	 in	der	Hand:	Die	Auf-
führung	 im	 Schriizug	 der	 Aufzeichnung	 (Seeing	with	 pen	 in	 hand.	 The	 performance	 in	wriLng	 the	




	 The	 popular	music	 video	 game	 series	Dance	Dance	RevoluLon,	 for	 example,	 is	 a	 dance	 game	 in	87
which	the	whole	body	is	involved,	but	which	basically	relies	on	eye-foot	coordinaIon	through	a	com-
binaIon	of	pressure	sensors	incorporated	in	Iles	on	the	ﬂoor	and	a	screen	that	presents	the	player	























shows	 a	 ballet	 dancer	 who	 puts	 on	 her	 shoes	 and	 starts	 to	 dance.	 Superimposed	 on	 the	
video	image,	black-brushed	traces	start	to	appear	that	correspond	to	her	feet	touching	the	
ground.	When	 the	 sole	of	 the	dancer’s	 foot	moves	over	 the	ﬂoor	 slowly	and	with	a	 lot	of	
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Figure	29.		Lesia	Trubat,	E-Traces	(2014).	
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pressure,	the	virtual	stroke	of	the	black	brush	increases	in	density.	AlternaIvely,	a	swip	and	
light	 touch	of	 the	 sole	on	 the	 ground	generates	 a	 thinner	 and	more	delicate	 trace.	 Trubat	
writes	that	 ‘[t]he	concept	of	Electronic	Traces	 is	based	on	capturing	dance	movements	and	
transforming	 them	 into	 visual	 sensaIons	 through	 the	 use	 of	 new	 technologies’	 (Trubat	






	 with		the	movements	 of	 other	 dancers,	 as	 graphs	 created	with	moIon	may	 be	
	 the	 same	 or	 diﬀerent	 depending	 on	 the	 type	 of	movements	 executed	 and	 the	
	 correcIon	of	the	steps	and	body	posiIon	(Trubat	2014).		
The	 other	 project	 displayed	 on	 Trubat’s	website,	 simply	 called	Traces:	Memories	 of	 Dance	
(2013),	holds	clues	as	to	how	the	concept	for	E-Traces	evolved.	In	fact,	Traces	can	be	consid-
ered	 to	 be	 the	 analogue	 counterpart	 of	 E-Traces.	With	 Traces,	 Trubat	 aims	 to	 turn	 dance	
movements	 into	 ‘hapIcs,	 visual	 and	 tacIle	 sensaIons’	 by	 combining	 them	 ‘with	materials	
used	in	the	construcIon	sector,	 introduced	into	a	mould,	which	is	then	converted	into	Iles	
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some	kind	(ﬁg.	31).	As	she	dances,	she	slowly	traces	her	feet	through	the	liquid,	crossing	over	
from	 one	 mortar-ﬁlled	 rectangle	 to	 the	 other,	 while	 leaving	 behind	 a	 trail	 of	 points,	 and	
curved	and	linear	traces	(ﬁg.	32).	The	dancer	is	scoring	the	mortar,	in	the	carving	sense	of	the	
word.	Because	of	 the	speciﬁc	quality	of	 the	material	 she	 is	moving	 through,	 it	 is	a	process	









Figure	32.	Lesia	Trubat,	Traces:	Memories	of	Dance	(2013) Figure	 33.	 Lesia	 Trubat,	 Traces:	
Memories	of	Dance	(2013)
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	 Trubat’s	projects	show	how	the	view	of	the	dancing	body	as	 impressing	 the	surface	
can	be	translated	through	the	applicaIon	of	digital	media.	In	the	case	of	E-Traces,	this	hap-




primary	 locus	where	 the	 dance	 happens.	 In	 both	 Traces	 and	 E-Traces,	 the	 feet	 are	 trans-
formed	into	hotspots,	the	Ip	of	the	pen	with	which	the	dance	trace	is	drawn.	Arguably,	these	
feet-drawn	traces	represent	a	very	limited	impression	of	the	phenomenological	reality	of	the	









telling	 of	 it,	 the	 translaIon	 from	one	medium	 to	 another’	 (1982,	 45).	 Stark	 Smith’s	 hiero-
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	 You	allow	a	bit	of	body	energy	to	move	on	the	page	in	an	area.	They’re	individual	
	 units		of	movement,	you	could	say.	I	call	these	‘glyphs’:	an	extension	of	the	energy	






The	 online	 availability	 of	 the	 tutorial	 enables	 parIcipants	 to	 share	 their	 thoughts	 on	 the	









fers	 the	 performer	 an	opportunity	 to	 reﬂect	 on	what	 happened	during	 the	 session,	which	
seems	to	funcIon	as	a	valuable	tool	to	sharpen	the	propriocepIve	abiliIes	of	the	dancer.		
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Figure	 34.	Nancy	 Stark	 Smith	wriIng	 hieroglyphs.	 Video	 by	Meta-academy@Bates	 2013:	Minded	
MoIon	Lab	(Marlon	Barrios	Solano	et	al	2013).	Video	editor	and	camera:	Rachel	Boggia.		
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	 Stark	 Smith’s	 drawing	 of	 hieroglyphs	 recall	 somebody	 wriIng	 their	 signature.	 The	
glyphs	ﬂow	out	of	her	pen	in	a	way	that	seems	impulsive	and	deliberate	at	the	same	Ime.	As	




of	an	established	symbolic	wriIng	system.	The	choice	of	 the	 term	 ‘hieroglyphs’	 can	be	ex-
plained	 from	 a	 diﬀerent	 angle.	 As	 opposed	 to	 alphabeIc	 language,	 EgypIan	 hieroglyphics	















	 ing	 subject	 and	 the	 object	 that	 is	 danced.	 (…)	 [T]hese	 expressive	 ﬁgures	 then	
	 elicit		in	 me	 an	 aestheIc	 response,	 which	 re-enacts	 the	 aestheIc	 response	 to	
	 [dance]	movement	(…)	whether	I	am	reader,	spectator,	notator,	or	dancer,	‘I’	(the	













knowledged	 is	 by	 considering	 the	 extensively	 theorized	 idea	 of	 immersion	 in	 the	 study	 of	
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tween	an	experience	and	the	telling	of	 it.’	The	glyph	prompts	dancers	with	the	quesIon:	 if	
this	image	corresponds	to	my	experience	of	the	dance,	how	does	that	reveal	aspects	of	that	




The	pictorial	and	expressive	quality	of	 the	moIon	capture-based	 travel	paths	 in	 the	digital	
score	Using	the	Sky	(Hay	and	MoIon	Bank	2013)	bears	a	resemblance	to	Stark	Smith’s	hiero-
glyphs.	Both	travel	paths	and	hieroglyphs	can	be	recognized	as	a	type	of	non-symbolic	dance	
wriIng	 that	 is	ﬁrst	and	 foremost	 shaped	by	 the	 idiosyncrasy	of	 its	 source:	a	dancing	body.	
Although	the	dancing-drawing	body	is	present	in	both	MoLon	Bank’s	travel	paths	and	Stark	






less	moIon	 capture,	 enabled	 by	 the	 use	 of	 Kinect	 cameras	 (Kahn	 et	 al.	 2012).	 The	 digital	
score’s	 interface	allows	 for	a	 simultaneous	view	of	mulImodal	 sources.	 The	 score	 is	 struc-
tured	 in	accordance	with	a	division	of	Deborah	Hay’s	 score	 in	25	parts.	 For	each	part,	 the	
travel	path	images	can	be	viewed,	as	well	as	Hay’s	wriaen	score	and	the	dancer’s	account	of	









The	 blue	 travel	 path	 that	 corresponds	 to	 Durning’s	 movement	 clearly	 follows	 a	 diagonal	
across	the	stage,	but	instead	of	a	‘straight	line’	it	shows	an	erraIc	sequence	of	Iny	detours	
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and	 divergences	 (ﬁg.	 37).	 The	messy	 diagonal	 perceived	 in	 the	 travel	 path	 starts	 to	make	
sense	when	making	the	connecIon	with	the	aaempt	to	‘trick	the	audience’,	which	is	Durn-




than	a	display	of	a	movement	 trajectory;	 it	also	acquires	 the	expressive	 force	 that	Stewart	
associates	 with	 the	 ‘phenomenal	 dance	 image’.	 The	 image	 invites	 one	 to	 ‘step	 inside’,	 to	
imagine	the	experienIal	perspecIve	of	the	performer.	
	 Even	 though	 both	 travel	 paths	 and	 hieroglyphs	 can	 be	 considered	 as	 phenomenal	
dance	images,	the	linear	traces	they	consist	of	are	the	result	of	diﬀerent	processes.	Cooper	
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the	moIon	capture	apparatus	 radically	abstracts	dance	movements.	 Its	 inability	 to	capture	
anything	else	except	for	the	movement	of	bodies	from	a	to	b	results	in	what	I	would	call	the	



















	 In	 1999,	 OpenEndedGroup	 and	Merce	 Cunningham	 collaborated	 for	 the	 creaIon	 of	
BIPED,	the	dance	performance	that	featured	a	juxtaposiIon	of	live	dancers	and	moIon	cap-
ture-based	projecIons	of	dancers.	On	a	par	with	BIPED,	the	video	installaIon	Ghostcatching	







when	no	moIon	can	be	 tracked	or	whether	 sIllness	becomes	 replete	with	 life	 as	 the	 visualisaIon	
process	gives	 life	 to	 the	dancing	avatar’	 (Whatley	2011,	274).	The	project	Capturing	SLllness	 is	dis-
cussed	in	SecIon	5.6.
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lost	 its	appeal	up	unIl	today	(Barber	2015;	
Dils	2002;	Franko	2011;	Portanova	2013).		
	 Ghostcatching	 was	 created	 by	 Open-
EndedGroup	members	Paul	Kaiser	and	Shel-
ley	 Eshkar	 in	 collaboraIon	with	dancer	Bill	
T.	Jones.	Kaiser	and	Eshkar	used	opIcal	mo-





charcoal	 drawings	 (ﬁg.	 38).	 The	 imagery	
was	 created	 by	 an	 invenIve	 mix	 of	 tech-
nologies	 and	materials,	 combining	 analogue	drawing,	 computer	 graphics	 and	moIon	data.	






of	 a	 body,	 such	 as	 footsteps,	 hum-
ming	 and	 breathing. 	 As	 Ann	 Dils	90















Figure	 39.	 Ghostcatching	 (1999)	 by	 Bill	 T.	 Jones,	 Paul	
Kaiser,	and	Shelley	Eshkar.	
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arIsIc	 inquiry	 into	the	aﬀordances	of	moIon	capture	to	render	dance	performance. 	This	91
meta	perspecIve	becomes	already	evident	from	the	quesIons	that	were	presented	as	part	
of	the	arIsts’	statement	that	accompanied	the	work:	‘What	is	human	movement	in	the	ab-







	 making	mulImedia	 depicIons	 of	 their	 own	minds.	 From	 this	work,	 he	 derived	
	 the	 key	 ideas	—	mental	 space	 and	 drawing	 as	 performance	—	which	 became	
	 points	of	departure	 for	 the	digital	artworks	he	has	been	making	 since	 the	mid-	
	 90s	(…).	(Birringer	2008,	17)	
Indeed,	 texts	by	Kaiser	 that	document	 the	 creaIve	development	of	Ghostcatching	 conﬁrm	
that	he	had	already	been	contemplaIng	issues	that	are	at	the	core	of	the	project	for	a	while	
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(Kaiser	1999;	Kaiser	2002). 	As	Birringer	writes,	Kaiser’s	ﬁrst	thoughts	on	this	topic	emerged	92
when	 he	 became	 interested	 in	 the	 way	 children	 draw	while	 teaching	 children’s	 classes	 in	





Ion	 of	 computer	 mulImedia,	 Kaiser	 ﬁgured	 that	 he	 could	 animate	 these	 drawings	 using	
computer	graphics,	in	order	to	‘stretch	them	out	in	Ime’.	He	was	amazed	by	the	expressive-
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Gibson/Martelli	(formerly	known	as	igloo),	consisIng	of	choreographer	and	performer	Ruth	
Gibson	 and	 programmer	 Bruno	Martelli.	 Key	 quesIons	 that	moIvate	 their	work	 are:	How	




envisioned	 and	designed	work	 that	 relates	 to	 these	 quesIons.	 Especially	moIon	 capture’s	
potenIal	to	bring	into	visibility	the	dancer’s	own	body	and	the	bodies	of	others	from	all	an-
gles	 held	 a	 promise	 for	 the	new	 spaces	of	 performance	 that	 they	 aspire	 to	 create.	 Rather	









ronments	 through	an	embodied	experience?	How	 is	what	 they	 learn	 about	 themselves	by	




	 moIon	 capture,	 web	 tools,	 animaIon,	 games	 engine	 technology	 and	 custom	
	 built	sopware,	combined	with	sound	and	live	movement,	to	generate	a	series	of	
	 animated	 dancers	 (…)	 inviIng	 the	 internet	ﬂâneur	 to	 ‘manipulate’	 the	 dancers	
	 ‘in	 terms	of	 speed,	 sound,	 rotaIon,	movement	and	angle	of	view.’	 (With	which	
	 the	viewer	[could]	interact	online	(…)).	(Birringer	2007,	41)	
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quired	quality	and	these	sequences	were	very	heavy	to	upload.	The	three-dimensional	data	
provided	addiIonal	opIons	to	spin	the	image	around,	to	see	it	from	the	top	or	from	below,	









act	 as	 a	 tool	 for	 imagining	 dance	 performance	 by	 iniIaIng	 the	 Capturing	 SIllness	 project	
(Gibson	2011;	Whatley	2011).	Gibson	took	a	speciﬁc	somaIc	technique	as	her	point	of	de-
parture:	Skinner	releasing	technique	(SRT).	This	technique	was	developed	by	Joan	Skinner	in	
the	 early	 1960s	 and	has	 had	 a	 signiﬁcant	 inﬂuence	on	dance	 training	 and	performance;	 it	
conInues	to	be	taught	all	over	the	world.		





by	 dancers,	 Skinner	 discovered	 that	 the	 use	 of	 imagery	was	 a	 powerful	means	 to	 convey	
kinestheIc	informaIon	in	movement	training.	In	an	arIcle	from	the	late	1970s	that	describes	
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that	 imagined	movement	 is	 an	eﬀecIve	means	 for	educaIng	 the	neuromuscular	 system. 	96




greater	ﬂexibility	 in	 the	hip	 socket’	 (1979,	9).	 ‘Totality	 imagery’	evokes	a	 feeling	 state	 that	
can	 be	 experienced	 as	 an	 immersion	 or	 complete	 idenIﬁcaIon	with	 the	 imagery.	 ‘For	 in-




speed	 and	 intensity	 of	movement.	 Skinner	 describes	 the	 eﬀect	 of	 SRT	 training	 on	 the	 ap-
pearance	of	dancers	as	follows:		
	 Ideally,	movement	seems	to	be	more	skeletal	than	muscular.	The	muscles	appear	
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	 For	the	Capturing	SIllness	project,	Gibson	and	Martelli	collaborated	with	the	Skinner	
Releasing	InsItute,	where	they	recorded	SRT	classes	with	experienced	dancers	through	opI-






	 The	ﬁnal	outcomes	of	 the	Capturing	SIllness	project	had	not	been	 fully	developed,	
nor	 oﬃcially	 published	 when	 I	 was	 conducIng	 my	 research	 for	 this	 thesis.	 Gibson	 and	
Martelli	were	sIll	processing	and	experimenIng	with	ways	to	present	their	ﬁndings	as	part	of	
the	 Capturing	 SIllness	 Project	 when	 I	 interviewed	 them.	 The	 various	 ways	 in	 which	 the	
project	had	nurtured	and	 folded	 into	 their	 ongoing	arIsIc	work	had	already	become	very	
	For	a	video	demonstraIon	of	the	app,	see	dancetechtv	(2013).	97
!207
Figure	 40.	 Gibson/Martelli,	 Falling	 Upwards	 (2013).	 Screenshot	 of	 realIme	 virtual	 environment	
made	for	ﬁrst-person	navigaIon	via	CAVE	technology.	
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clear	 to	them	at	 this	point. 	One	work	that	evolved	from	the	Capturing	SIllness	project	 is	98
Falling	Upwards	(2013),	a	real-Ime	virtual	environment	that	is	made	for	ﬁrst-person	naviga-













ciples,	 such	 as	 weightlessness,	 ﬂoaIng,	 suspension	 and	 ﬂow.	 The	 animaIon	 compellingly	














ing	boat.	Gibson	speaks	about	 the	experience	of	a	Skinner	Release	dancer	who	parIcipated	 in	 the	
Capturing	 SIllness	 project,	who	 described	 the	 experience	 of	 being	 inside	VISITOR	 as	 ‘ﬂoaIng	 in	 a	














virtual	 environments	 they	 create.	 Although	 they	 do	 not	 research	 these	 engagements	 in	 a	
very	deliberate	way,	 they	does	represent	a	constant	 focus	of	 their	aaenIon.	As	Gibson	ex-
plains:	‘We’re	not	staIsIcally	looking	at	how	audiences	behave	in	these	spaces,	but	there	is	a	
gentle	awareness	of	looking	at	that’	(2015).		
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aaenIon	 to	 the	 sense	of	mastery	and	control	 that	 characterizes	 the	 interacIon	with	 com-
puter	interfaces.	Although	it	open	feels	like	one	can	smoothly	interact	with	computers,	this	
does	not	mean	 that	one	can	 fully	grasp	what	 is	going	on	 inside	of	 them,	unless	one	has	a	
deep	 knowledge	 of	 programming	 languages.	 As	 Wendy	 Hui	 Kyong	 Chun	 observes:	 ’[The	
computer]	does	not	simply	relay	what	is	on	the	other	side:	it	computes.	In	order	to	become	
transparent,	 the	 fact	 that	 computers	 always	generate	 text	 and	 images	 rather	 than	merely	
represent	or	reproduce	what	exists	elsewhere	must	be	forgoaen’	(2011,	17).		
	 Chun	also	introduces	the	noIon	of	‘causal	pleasure’	to	describe	her	experience	that	
‘[her]	 typing	and	clicking	seem[s]	 to	have	corresponding	acIons	on	 the	screen’	 (Hui	Kyong	
Chun	2005,	45).	Chun	refers	to	Brenda	Laurel’s	study	Computers	as	Theatre	(1991),	in	which	
Laurel	has	argued,	as	part	of	her	comparison	of	computer	interfaces	and	theater,	that	direct	
engagement	 is	 predominantly	 established	 by	 clear	 causality.	 Chun	 summarizes	 Laurel’s	 ar-
gument	 as	 follows:	 ‘Causality,	 she	 claims,	 ensures	 universality,	 ensures	 that	 the	 users	 will	
willingly	 suspend	 their	 disbelief’	 (Hui	 Kyong	Chun	2005,	 41).	 Causal	 pleasure	 also	 typically	
involves	what	Manovich	(2001)	designates	as	‘user	ampliﬁcaIon’,	the	tendency	of	computer	
programs	to	amplify	a	single	acIon,	such	as	pressing	a	key,	for	example	by	expanding	it	into	a	
narraIve	 sequence,	 as	 happens	 in	 computer	 games.	 Chun	 views	 causal	 pleasure	 and	 user	
ampliﬁcaIon	as	phenomena	that	are	central	to	the	power	of	programming.		
	 Gibson	and	Martelli	explicitly	play	with	these	noIons	of	causal	pleasure	and	user	am-
pliﬁcaIon,	albeit	not	 in	a	straigh{orward	way:	 the	 interfaces	 they	create	 typically	 resist	an	
immediate	response	to	 the	acIons	of	 the	user.	Both	 in	VISITOR-Vermillion	Lake	and	80º	N,	
the	audience	can	navigate	within	a	landscape,	but	the	installaIons	do	not	prescribe	what	the	











taIon	 in	 space	 and	 creates	 an	 acute	 awareness	 about	
the	 longing	for	 immediacy	and	transparency	that	these	
interfaces	trigger.	As	Chun	points	out:	 ‘Our	 interacIons	
with	 sopware	 have	 disciplined	 us,	 created	 certain	 ex-
pectaIons	 about	 cause	 and	 eﬀect,	 oﬀered	 us	 pleasure	
and	power	that	we	believe	should	be	transferable	else-
where’	(Chun	2004,	47).	









plosively	 inert’	 (McCormack	 2010,	 643).	 Taking	 the	 1897	 Balloon	 ExpediIon	 to	 the	 North	
Pole	led	by	Salamon	August	Andrée	as	his	case	study,	McCormack	argues	that	various	inter-
pretaIve	 strategies	 that	deal	with	 the	material	 remains	 that	 consItute	 the	aperlife	of	 this	
famous	arcIc	expediIon	can	be	understood	as	a	modiﬁed	kind	of	remote	sensing	that	is	 ‘a	





‘the	acquisiIon	of	physical	data	of	an	object	without	 touch	or	 contact’	 (McCormack	2010,	
641).		
	 I	also	recognize	this	spectral	eﬀect	of	moIon	capture	as	a	type	of	‘remote	sensing’	in	
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A	 plays	with	 the	 tension	 between	 concealment	 and	 visibility	 by	 inviIng	 audiences	 to	 step	




ﬁrst	 associaIon	 of	 anyone	 who	 is	 slightly	 media-savvy	 would	 probably	 be	 the	 disIncIve	
scrambled	black	and	white	paaern	of	a	giant	QR	code.	Yet,	the	design	was	primarily	inspired	
by	‘dazzle	camouﬂage’,	a	type	of	military	ship	camouﬂage,	ﬁrst	and	famously	used	in	the	First	
World	War	 (ﬁg.	 41).	 The	 principal	 objecIve	 of	 dazzle	 camouﬂage	was	 not	 to	 conceal,	 but	
rather	to	mislead	the	enemy	about	a	target’s	range,	speed	and	heading.	 In	MAN	A,	Gibson	
and	 Martelli	 play	 with	 the	 tension	 between	 concealment	 and	 visibility	 by	 subtly	 inviIng	
passers-by	to	download	a	mobile	applicaIon.	This	applicaIon	opens	up	an	augmented	reality	
layer	that	superimposes	three-dimensional	imagery	of	dance	performance	into	the	live	cam-





version	of	MAN	A	 in	 Slovenia,	Gibson	 and	Martelli	 constructed	Big	Bob,	 a	 two	meter-high	
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Figure	42.	Gibson/Martelli,	Big	Bob	(2015).
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dazzle	 sculpture	 in	 a	 gallery	 space	 that	 created	 yet	 another	 space	 of	 performance	 by	 en-
abling	 the	 audience	 to	walk	 around	 the	 sculpture	 and	watch	 the	 dancers	 appear	 through	
augmented	reality	(ﬁg.	42). 	Gibson:	‘MAN	A	is	a	reminder	of	how	we	understand	ourselves	99
in	 this	world	we’re	now	 in.	When	 it	comes	 to	new	performance	spaces	 in	 the	digital	era,	 I	
think	we	are	now	coming	 into	a	 space	where	we	are	constantly	assembling	and	 re-assem-
bling	ourselves,	within	a	MAN	A	exhibiIon	I	think	this	is	the	experience’	(Gibson	2014).			
	 The	 work	 of	 Gibson/Martelli	 represents	 a	 conInuing	 creaIve	 inquiry	 into	 ways	 in	













fore. 	 If	 anything,	 however,	 the	manipulaIon	of	 dance	moIon	data	 confronts	 one	on	 an	100
even	deeper	level	with	the	impossibility	of	creaIng	signs	that	match	the	phenomenal	nature	




	 venIng	 true	 signs,	ﬁnding	ourselves	 stuck	 in	 the	old	pursuit	of	 corporeal	 truth,	
	The	sculpture	was	presented	in	2014	at	the	You/Me/It	InsItut	Jozef	Sefan	in	Ljubljana,	Slovenia.	It	99
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	 where	 signs,	 regardless	of	 their	nature,	merely	 serve	as	 intermediate	means	 to	
	 render	this	truth	in	a	new	form?	(Louppe	1993,	143).		




























personal	dimension,	which	may	 funcIon	as	 a	mnemonic	device	or	 as	 a	 tool	 for	 reﬂecIon.	
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	 of	 representaIon	 and	mediaIon,	 one	 in	 which	wriIng	 is	 not	 staIc	 but	 in	 fact	
	 moves,	in	which	the	markings	of	a	recorded	movement	score	are	no	longer	ﬁxed	




	 How	 can	 these	moIon	 capture-based	 dance	 traces	 be	 assessed?	 It	 seems	 that	 the	
foremost	value	of	these	traces	is	that	they	can	be	‘read’	not	by	ﬁrst	interpreIng	symbols,	but	




but	take	part	 in	the	unfolding	 lineament	we	perceive’	 (2015,	139).	VisualizaIons	of	moIon	
data	invite	the	viewer	to	perform	or	‘re-enact’	the	gesture	on	display.	In	this	regard,	the	ex-
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	 Where	 such	work	 has	 a	 visceral	 impact	 and	 heightens	 kinestheIc	 awareness,	 I	
	 argue	that	 it	resists	and	criIques	the	de-corporealising	eﬀects	frequently	aarib-
	 uted	to	digital	technologies.	New	technologies	can	thereby	enhance	the	reﬂexivi-
	 ty	 of	 kinestheIc	 imaginaIon,	 on	 which	 its	 criIcal	 resisIve	 potenIal	 depends.	
	 (Reynolds	2007,	18)	
In	 addiIon	 to	 their	 kinestheIc	 appeal,	 the	 movement	 imagery	 that	 is	 featured	 in	 these	

















	 One	 clear	 aim	of	movement	data	 renderings	 is	 that,	 in	 order	 to	 remain	believable,	
they	should	not	appear	to	be	too	syntheIc	or	too	perfect.	First,	arIsts	with	in-depth	experi-
ence	with	moIon	capture	and	dance	projects	argue	 that	 they	prefer	using	moIon	capture	
data	 in	 renderings	 of	 human	 movement,	 because	 computer-generated	 animaIon	 cannot	
yield	the	same	expression.	It	is	thus	undesirable	for	the	rendering	to	outperform	the	dance	in	
this	 way.	 There	 is	 a	 delicate	 balance	 here,	 however,	 because	 it	 is	 equally	 undesirable	 for	
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these	renderings	to	underperform	the	dance.	I	introduce	the	coupled	terms	‘outperforming’	








In	a	process	similar	 to	that	when	video	was	 introduced	 into	the	dance	ﬁeld,	contemporary	
audiences	are	currently	learning	new	ways	to	‘read’	moIon-captured	images	of	dance	eﬀec-
Ively.	By	grounding	 the	dancing-drawing	body	 in	 the	metaphor	 theory	of	Lakoﬀ	and	 John-
son,	I	have	demonstrated	that	the	reasons	this	 imagery	is	so	appealing	may	to	a	signiﬁcant	


















moIon	capture	oﬀers	opportuniIes	 to	 create	new	worlds	 through	which	one	may	 start	 to	
know	dance	diﬀerently:	arIsIcally,	by	creaIng	new	phenomenal	images	of	dance;	analyIcal-
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embodied	and	 ‘tacit	knowledge’, 	 in	order	 to	conduct	new	research	 that	 responds	 to	 the	102
interest	and	curiosity	in	dance	in	areas	dealing	with	corporeal	computaIon	and	the	digitally	
enabled	re-realizaIon	of	movement.	In	the	foregoing	I	have	contextualized	and	evaluated	the	
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the	 embodied,	 mnemonic	 role	 of	 the	 dancer’s	 body	 has	 received	 signiﬁcant	 aaenIon	 in	

















































2013).	Breath	 is	 vital	 for	human	existence	and	 is	 in	 constant	ﬂux.	At	birth,	 a	baby	 is	 given	
breath,	is	given	inspiraIon,	but	at	the	same	Ime	people	can	never	hold	on	to	breath,	it	can-
not	be	 appropriated	and	 kept	 to	oneself.	 Breath	 is	 necessarily	 shared	with	others.	 Irigaray	
recognizes	this	 ‘giving-sharing	one’s	breath’	as	an	ethical	gesture	that	oﬀers	a	 fundamental	
possibility	 for	 compassion	 and	 understanding.	 In	 her	 essay	 “A	 Breath	 that	 Touches	 in	
Words”	(1996),	Irigaray	considers	the	relaIon	between	breathing	and	speech.	She	idenIﬁes	
speech	 as	 a	 phenomenon	 that,	 in	 Western	 society,	 is	 favored	 over	 listening	 and	 silence.	
Speech	represses	breath	and	draws	the	aaenIon	away	from	the	embodied	reality	of	beings.	
Irigaray	argues	that	this	actually	puts	lives	at	risk:		
	 Speech,	 instead	 of	 bearing	 breath,	 takes	 its	 place,	 replaces	 it,	 which	 invariably	
	 sIﬂes	and	preoccupies	the	place	for	silence.	People	who	pay	no	heed	to	respira-
	 Ion,	who	breathe	poorly,	who	are	short	of	air,	open	cannot	stop	speaking,	and	
	 are	 thus	unable	 to	 listen.	 (…)	 It	 is,	 therefore,	 important	 to	reﬂect	upon	the	 fact	
	 that	 a	 language,	 spirituality	 or	 religion	 that	 is	 founded	 on	 speech,	 yet	 pays	 no	
	 need	to	the	silence	and	breath	making	it	possible,	might	well	lead	to	a	lack	of	re-
	 spect	 for	 life;	 for	 one’s	 own	 life,	 for	 the	 other’s	 life,	 for	 others’	 lives.	 (Irigaray	
	 1996,	122)	
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To	incite	a	reﬂecIon	on	the	potenIal	of	silence	and	breath,	Irigaray	has	proclaimed	le	temps	




	 When	 Irigaray’s	 thought	 is	 considered	 from	 the	 perspecIve	 of	 dance	 studies,	 the	
dancer	would	seem	the	incontestable	heroine	of	the	age	of	the	breath.	Irigaray’s	philosophy	
certainly	destabilizes	 the	established	prejudice	about	 the	dancer,	namely	 that	being	a	non-
speaking	 performer	 represents	 a	 challenge	 rather	 than	 an	 advantage.	 Following	 Irigaray,	 a	
















observed	by	Susan	Foster. 	 The	dominance	of	proposiIonal	ways	of	 knowing	 in	 scholarly	106
research	 has	 not	 been	 conducive	 to	 the	 study	 of	 the	 corporeal-experienIal	 realm	 of	 the	
dancer,	including	the	ways	in	which	breath	funcIons	in	performance.	The	following	overview	
should	by	no	means	be	understood	as	exhausIve,	but	serves	to	provide	principal	reference	
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	 In	many	 long-established	 bodily	 pracIces,	 breath	 takes	 a	 central	 posiIon.	 In	 hatha	
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The	analogy	of	the	working	of	the	brain	and	lungs	is	a	compelling	way	of	empowering	per-
formers,	because	it	makes	them	aware	that	they	are	in	charge	and	have	the	capacity	to	un-




recIng	 intensiIes,	 and	 grunIng	 appears	 as	 a	 sonic	 register	 of	 this,	 where	 the	 energy	 of	
breath	is	held	in	the	lungs	unIl	the	opImal	moment	of	release	and	aaack’	(78).		
	 As	many	dancers	will	answer	when	asked:	In	dance,	the	breath	is	everything.	In	Chap-
ter	1,	 I	discussed	the	 interviews	 I	 conducted	with	dancers	of	 the	Rosas	dance	company	on	
their	 pracIces	 of	 performance	 and	 transmission.	 These	 interviews	 illustrated	 the	 various	
ways	 in	which	dancers	use	breath:	 as	 a	means	 to	 sustain	 rhythm	and	 strength,	 to	 support	










	 ‘a	 Graham	 contracIon	 is	 similar	 to	 the	 Chinese	 chi-gong,	 or	 breath-exercise,	
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out	of	two	possible	kineIc	and	symbolic	“deaths”	—	the	stable	posiIons	of	standing	upright	
and	 lying	 down	—	 into	 fall	 and	 recovery,	 creaIng	 an	 asymmetric	 arc’	 (1987,	 4).	 In	 Limón	












the	 meaning-making	 and	 life-giving	 qualiIes	 associated	 with	 breathing.	 At	 other	 Imes,	
breath	plays	a	role	in	more	complex	metaphorical	images,	which	may	help	dancers	to	imag-
ine	and	explore	movement	beyond	 their	 familiar	 range	of	moIon.	 This	breath-imbued	 im-
agery	 is	abundantly	present	 in	many	 somaIc	pracIces	and	movement	 techniques	 that	are	


















during	a	nine-week	residency	that	ran	parallel	 to	 the	exhibiIon	Work/Travail/Arbeid	at	 the	
gallery	 space	WIELS	 in	Brussels	 in	 spring	2015. 	Aptly	described	by	Rosas’	website	as	 ‘an	111
elegant	 study	 on	moIon	 from	 breath	 to	 space’,	 the	 piece	 is	 performed	 by	 a	 ﬂuIst	 and	 a	
dancer	(Rosas	2015)	(ﬁg.	43-44).	Breath	is	rendered	audible	by	a	ﬂuIst,	who	performs	parts	
of	 Opera	 per	 ﬂauto	 by	 Salvatore	 Sciarrino. 	 The	 dancer	 —	 De	 Keersmaeker	 herself	 —	112
dances	‘in	the	steps	of	the	ﬂuIst’s	breath’	(Rosas	2015). 	113
	 As	 in	the	 large-scale	performance	exhibiIon	Work/Travail/Arbeid,	which	ran	parallel	









performance:	 ‘[C]’est	 là	 la	 vraie	 force	 de	 ceae	 proposiIon,	 à	 faire	 place	 à	 l’humain,	 aux	







	The	works	 that	were	performed	by	 the	ﬂuIst	as	part	of	 the	performance	were:	Salvatore	Sciar112 -
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Figure	 44.	 Rosas,	My	 Breathing	 is	 My	 Dancing	 (2015).	 Dancer:	 Anne	 Teresa	 De	
Keersmaeker.	FluIst:	Chryssi	Dimitriou.	Photo:	Anne	van	Aerschot.	
Figure	 43.	 Rosas,	 My	 Breathing	 is	 My	 Dancing	 (2015).	
Dancer:	Anne	Teresa	De	Keersmaeker.	FluIst:	Chryssi	Dim-
itriou.	Photo:	Anne	van	Aerschot.	




way	 the	 dancer-choreographer	 conInues	 to	 test	 the	 invisible	 limits	 of	 the	 space	 of	 the	
dance.	How	much	space	does	this	dance	occupy?	And	how	much	distance	does	a	spectator	
need	 to	watch	 the	 dance?	 The	 performance	 revealed	—	perhaps	 not	 surprisingly,	 but	 sIll	
spectacularly	—	that	this	space	had	to	be	conInuously	re-negoIated.	Spectators	responded	





never	 ‘merely	 watch’,	 they	 could	 not	 escape	 from	 performing,	 from	 dancing	 along	 them-
selves.		
	 In	My	 Breathing	 is	 My	 Dancing,	 De	 Keersmaeker	 employs	 her	 idea	 of	 a	 ‘stepping	
phrase’,	which	is	a	‘phrase	that	literally	transposes,	step	by	step/	note	by	note,	the	rhythmic	
aspect	of	the	music	with	which	it	appears.	It	is	a	way	to	“walk”	or	“step”	the	music,	rendering	
it	 visible	 or	 inscribed	 on	 the	 ﬂoor	 by	 movement’	 (De	 Keersmaeker	 et	 al.	 2013,	 186).	My	
Breathing	thus	revisits	the	piece	En	Atendant	(2010)	which	abounded	in	the	use	of	the	step-














































Ive	 clauses	 that	 follow	 a	 be-paaern	 [‘is-sentences’]	 can	 have	 an	 aphorisIc	 eﬀect	 (12).	 Tupe	 also	
points	out	that	‘Ing	verbs	that	hold	down	nominal	slots,	the	very	useful	gerunds,	retain	also	some	of	
their	acIon-giving,	verb-like	qualiIes’	 (71).	Both	these	observaIons	support	 the	explanaIon	of	 the	
powerful	eﬀect	of	De	Keersmaeker’s	phrases	such	as	‘My	walking	is	my	dancing’.	
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	 Perhaps	these	sentences	are	best	called	choreographic	vigneCes,	as	they	draw	aaen-
Ion	to	the	core	concepts	of	De	Keersmaeker’s	perspecIve	as	a	choreographer.	For	example,	
she	has	 used	 ‘my	walking	 is	my	dancing’	 to	 explain	 that	 the	basic	 choreographic	 principle	
that	underlies	the	movement	material	in	Fase	(1982)	is	walking.	She	introduced	‘my	watching	







thing,	 arIsIc	 inquiry	 is	 a	 fundamental	 aspect	 of	 the	 piece.	 In	 this	 regard	 it	 recalls	 Violin	








formers	 to	 audience	members.	 The	 performance	 is	 imbued	with	 a	 deep	 sense	 of	 sharing,	
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ing	 area	 of	 research	 is	 simulaIng	 or	 re-creaIng	 life-like	movement.	 Although	moIon	data	
may	sIll	be	understood	as	an	indexical	trace	of	captured	performance,	processes	of	corpore-
al	 computaIon	 necessarily	 entail	 a	 radical	 abstracIon	 of	 the	 complex	 embodied	 phe-
nomenon	of	a	moving	performer.	When	moIon	data	are	used	to	make	other	bodies	—	both	
virtual	and	real	—	move,	the	challenge	is	to	render	moIon	data	in	an	eﬀecIve	and	convinc-
ing	way.	Movement	 that	 is	 re-created	 in	 this	way	 is	 ideally	 expressive	 and	believable.	 This	
complicated	 pursuit	 has	 triggered	 a	 novel	 interest	 in	 the	 nature	 of	 expressive	movement.	
Computer	 scienIsts,	 engineers,	 animators,	 digital	 arIsts	 and	 others	 involved	 in	 these	 cre-










and	 someImes	haphazard 	—	appropriaIon	of	 Laban	Movement	Analysis	 and	 Labanota118 -






work	 with	 the	 Laban	 framework	 are	 not	 necessarily	 knowledgeable	 with	 the	 framework.	 So	 they	
someImes	 take	big	 simpliﬁcaIons	 and	 they	 actually	don’t	measure	what	 they	 are	 supposed	 to	be	
measuring.	So	 they	mistake	the	categories.	 In	a	way	they	actually	don’t	know	what	 they’re	dealing	
with.	A	lot	of	computer	scienIsts	are	trying	to	deal	with	movement	that	they	do	not	have	experience	
of	or	understanding	of,	so	it	becomes	a	big	simpliﬁcaIon	or	becomes	misleading.	I	read	so	many	pa-
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mediated	 by	 these	 technologies?	 Video,	 the	most-established	 capturing	 tool	 in	 the	 dance	
ﬁeld,	can	make	breath	visible	and	audible,	and	thus,	to	a	certain	degree,	provide	useful	 in-




































who	 are	 working	 on	 the	 animaIon	 of	 ﬁlms	 and	 games.	 Adding	 or	 amplifying	 breathing	
movements	may	have	a	decisive	 impact	on	rendering	the	performance	of	a	character	com-
pelling	 and	 life-like.	 This	 has	 also	become	apparent	 in	 the	 research	project	 “How	 to	Make	
Human	MoIon	More	Alive”	 (2013),	 in	which	Dutch	 sopware	developer,	dancer	and	move-
ment	analyst	Sandra	Hooghwinkel	analyzes	the	movement	expression	of	human	characters	in	
ﬁlm	animaIon.	Hooghwinkel	observes	that	characters	with	a	realisIc	outward	appearance,	
but	 a	 ﬂawed	 movement	 signature	 run	 the	 risk	 of	 evoking	 an	 uncanny	 response	 in	 the	




	 son’s		mood	 and/or	 intenIons	 by	 how	 they	 are	 breathing.	 Breath	 deﬁnes	many	
	 things,	 for	 example	 life,	 emoIon,	 phrasing	 and	 intent.	 (…)	However,	 in	most	of	
	 the	animated	characters,	breath	is	almost	never	shown.	(…)	Especially	in	moIon	
	 capture	movies	I		was	 amazed	 that	 so	 liale	breath	 is	 conveyed	 in	 the	 characters	
	 (…).	(Hoogwinkel	54-55)	
This	observaIon	is	substanIated	by	Hooghwinkel’s	movement	analysis	of	the	character	Jake	
Sully	 in	 James	Cameron’s	 celebrated	movie	Avatar	 (2009).	 As	 part	 of	 this	 analysis,	Hoogh-
winkel	uses	the	noIon	of	breath	support,	‘which	underlies	and	informs	every	part	of	human	





















sensors	 have	 become	more	 available,	 aﬀordable	 and	 less	 intrusive	 to	wear.	 These	 sensors	
have	been	used	 in	performances	 that	 explore	 the	use	of	 ‘wearable	 technologies’	 to	 trans-
pose	the	breath	into	visual	and	audiovisual	output. 		123
	 An	 example	 of	 such	 a	 project	 is	 the	 wearable	 technology	 art	 piece	 exhale	
(2003-2005),	 which	was	 part	 of	 the	movement	 research	 project	 “breath	 between	 bodies”	
conducted	at	Simon	Fraser	University	(Schiphorst	and	Kozel	2016).	A	central	quesIon	of	this	
project	was:	how	can	movement	research	based	in	performance	and	somaIcs	be	applied	to	















	 [Damasio’s]	 research	 suggests	 that	 these	 ‘feeling’	 body-states	 are	 an	 intercon-
	 nected	 set	 of	 feeling,	 thought,	 emoIon	 and	 physiological	 funcIoning:	 each	 of	
	 these	being	present	 and	 aﬀecIng	 the	other.	He	 asserts	 that	 the	 inducIon	of	 a	
	 body-state	can	be	brought	about	 through	aaenIon	 to	any	one	of	 the	 intercon-
	 nected	paaerns:	so	that	aaenIon	to	physiological	paaerning	(for	example		
	 breath)	can	induce	a	body	state,	or	conversely,	aaenIon	to	other	associated	pat-
	 terns,	such	as	the	occurrence	of	certain		thought	 paaerns	 can	 also	 induce	 the	
	 body	state.	(Schiphorst	2006,	178)	
	 Another	 example	 is	 the	work	 of	Myriam	Gourﬁnk	who	has	 used	 breath	 sensors	 and	 gyroscope	124
sensors	 in	 the	 performance	 This	 is	 my	 house	 (2005),	 a	 collaboraIon	 with	 Frédéric	 Bevilacqua	
(Gourﬁnk	2013).
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Figure	 46.	 Breath	 sensing	 technology	 integrated	 in	 cos-
tumes	for	the	performance	exhale.	Lep.	LED	array	embed-
ded	within	fabric	to	display	conInuous	breath	data.	Right:	
exhale	 breathband	 measures	 breath,	 while	 RFID	 tag	 en-
ables	breath	exchange.	
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The	 interconnectedness	 that	 is	 suggested	 by	 Damasio	 gives	 an	 important	 clue	 as	 to	 why	










midi	 (2003).	 The	 Itle	 and	 the	 performance	 itself	 cannot	 escape	 reference	 to	 the	 ballet	
LʼAprès-midi	 dʼun	 faune	 (1912),	 the	 famous	 avant-garde	 piece	 by	 Vaslav	 Nijinsky,	 but	 this	
work	 is	 not	 oﬃcially	 listed	 as	 source	 of	 inspiraIon. 	 For	 each	 staging	 of	Un	 après-midi,	125






score,	 it	 is	 challenging	 for	 performers	 to	 become	 aware	 of	 the	 speciﬁc	 emoIons	 they	 are	










formers	are	hearing,	which	 is	enough	 to	get	a	 sense	of	 the	 ‘type’	of	 instrucIons	 they	get,	but	not	
enough	to	be	distracted	by	a	constant	comparison	between	the	score	and	the	ways	it	is	interpreted.
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	 In	 another	 striking	 example,	 breathing	movements	 are	mapped	 onto	 a	machine	 to	
suggest	intelligence	and	trigger	fear.	The	opening	scene	of	Ridley	Scoa’s	Blade	Runner	(1982)	
features	 the	Voight-Kampﬀ	machine,	a	polygraph-like	machine	and	 ‘replicant’	detector	 (ﬁg.	




	 The	 Voight-Kampﬀ	machine	was	 ﬁrst	 introduced	 in	 Philip	 K.	 Dick’s	 story	Do	Androids	Dream	of	127
Electric	Sheep?	([1968]	1996),	on	which	Blade	Runner	was	based.
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Figure	 47.	Design	 sketches	 for	 Voight-Kampﬀ	machine	 in	Blade	Runner	 (Ridley	 Scoa	1982).	 From	
Blade	Runner	Sketchbook	(Scroggy	1982).	
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that	move	in	a	breathing	rhythm.	The	machine	is	able	to	sniﬀ	air	samples	to	detect	if	a	sub-
ject	is	nervous	in	support	of	its	task	to	determine	if	a	suspect	is	truly	human.	A	publicaIon	of	





cultural	 arIfact	 that	quite	accurately	premediates 	 the	 current	 interest	of	 creaIve	 indus129 -
tries	in	the	business	of	re-creaIng	movement	based	on	bodily	expression.		
6.8	Conclusion	 	
The	renowned	breathing	therapist	 Ilse	Middendorf	states	that:	 ‘Breathing	 is	an	original	un-
ceasing	movement	and	therefore	actual	life’	(Middendorf	1995,	77).	It	seems	to	be	parIcu-
larly	this	conceptualizaIon	of	breath	—	breath	as	movement	—	that	provides	the	main	basis	
for	 emerging	pracIces	of	breath	 capture	and	 the	 re-creaIon	of	breath.	 In	 these	pracIces,	
breath	 is	mapped	onto	virtual,	animate	and	 inanimate	bodies.	These	pracIces	 take	advan-
tage	 of	 humans’	 highly-developed	 sensiIvity	 to	 perceiving	 bodily	 expression	 through	 the	
principle	of	interconnectedness	of	feelings	and	body	states.	The	emergence	of	digital	captur-
ing	tools	can	be	understood	as	a	sImulaIng	force	that	fosters	interest	 in	embodied	experi-
ence	 in	 performance,	 and	 thus	 opposes	 the	 commonly	 held	 view	 that	 digital	 technologies	
ignore	 the	corporeal	and	 the	material	 in	 favor	of	 the	virtual.	 This	 claim	 is	 in	 line	with	Dee	
Reynolds’	argument,	which	holds	that	digital	technologies	may	in	fact	extend	the	boundaries	
of	kinestheIc	imaginaIon:		
	 Where	 such	work	 has	 a	 visceral	 impact	 and	 heightens	 kinestheIc	 awareness,	 I	
	 argue	that	 it	resists	and	criIques	the	de-corporealising	eﬀects	frequently	aarib-
	 uted	to	digital	technologies.	New	technologies	can	thereby	enhance	the	reﬂexivi-













ﬁed.	One	reason	for	 the	 focus	on	breath	as	a	dance	 feature	 in	HCI	 research	 is	 that	breath,	







may	 be	 boldly	 phrased	 by	 the	 following	 quesIon:	How	 can	 danced	 be	 imagined	 from	 the	
outside	 in,	 instead	of	from	the	inside	out?	The	hypotheIcal	 image	of	the	dancer	as	the	un-
contested	heroine	of	the	age	of	the	breath	–	conjured	up	at	the	beginning	of	this	chapter	in	
response	to	Luce	Irigaray’s	philosophy	of	breath	–	then	acquires	a	new	meaning	and	poten-








The	 event	 of	 the	 dancer’s	 entrance	 in	 the	moIon	 capture	 senng	 gives	 rise	 to	 the	 central	









	 MoIon	 capture	 pracIces	 in	 the	 dance	 ﬁeld	 are	 not	 a	 mainstream	 phenomenon.	
However,	the	experimental	work	that	is	being	done	in	this	area	spans	an	impressive	range	of	
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	 In	the	introducIon	I	brieﬂy	retrace	the	origins	of	the	contemporary	use	of	the	term	
‘the	imaginary’	 in	cultural	analysis	to	the	areas	of	psychoanalyIc	theory	(Lacan),	phenome-
nological	 philosophy	 (Sartre)	 and	 social	 theory	 (Castoriadis).	 I	 then	 perform	 a	 discourse	
analysis	of	a	wide	range	of	texts	and	pracIces	to	analyze	what	meanings	are	produced	by	a	
speciﬁc	cultural	imaginary	that	informs	the	encounter	of	moIon	capture	and	dance.		
	 A	 selecIve	genealogy	of	dance	knowledge	underpins	an	 idenIﬁcaIon	of	 larger	 cul-
tural-historical	 phenomena	 and	 contemporary	 strategies	 in	which	 the	 emergence	 of	 these	
pracIces	should	be	situated.	The	emergence	of	prototypes	for	sharing	dance	knowledge	and	
the	interest	in	performing	arts	coming	from	other	research	areas	concerned	with	corporeal	
computaIon	 are	 two	main	 developments	 that	 have	 occurred	 in	 the	 past	 decades.	 I	 argue	
that	 digitally	 enabled	 dance	 archives	 indeed	 beneﬁt	 from	 a	 discussion	 of	 choreographic	





velopment	of	dance	studies	as	an	 independent	academic	discipline.	 I	observe	 that	William	
Forsythe’s	 choreographic	objects	and	digital	 scores	can	be	 recognized	as	a	way	 to	create	a	
‘sustained	 reading’	of	dance.	 I	 point	out	 that	eﬀorts	 that	 recognize	 the	potenIal	of	digital	
technology	 in	this	endeavor	share	visual	strategies	that	were	already	at	work	 in	A.	Michael	






through	 its	 reﬂecIon,	 which	 recalls	 Lacan’s	 mirror	 stage.	 However,	 the	 three-dimensional	
basis	of	the	moIon	capture	image	diﬀers	from	a	mirror	reﬂecIon	in	that	it	provides	an	 	op-
Ion	 that	was	 long	deemed	utopian	 in	 the	historical,	 pre-digital	moIon	 capture	 imaginary,	
namely	to	view	the	body	not	just	from	one	perspecIve,	but	from	a	mulItude	of	perspecIves	
at	 the	 same	 Ime.	 Indeed,	 one	 of	 the	 key	 challenges	 in	 contemporary	 experiments	 with	
dance	and	moIon	capture	lies	in	grasping	the	consequences	of	the	simultaneous	availability	
of	 these	mulIple	 perspecIves.	 This	 all-encompassing	 scruIny	 goes	 against	 the	 grain	 of	 a	
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convenIonal	 feature	 of	 the	 spaIal	 organizaIon	 of	 spectatorship	 in	 performance,	 namely:	
frontality.	 The	 absence	 of	 such	 a	 primary	 orientaIon	 through	 the	 three-dimensional	 gaze	
that	characterizes	the	many-eyed	apparatus	of	moIon	capture	has	an	impact	on	the	physical	
awareness	of	dancers,	who	 report	 feelings	of	 vulnerability	 and	a	heightened	 sense	of	per-
formance	once	they	enter	the	moIon	capture	volume.		
	 The	moIon	capture	imaginary	informs	a	broad	range	of	cultural	phenomena.	As	I	dis-
















	 One	 of	 the	 diﬀerent	 modes	 of	 seeing	 and	 knowing	 dance	 which	 emerging	 digital	









by	various	materials	 and	media,	 such	as	dance	notes,	 scores,	 interviews,	 video	 recordings,	
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ﬁlms,	photographs,	publicaIon	material,	etc.	Each	of	these	actors	performs	the	dance	in	dif-
ferent	ways,	thus	giving	prominence	to	diﬀerent	features	of	the	dance.		








Ion	 research	 in	 various	 commercial	 sectors.	 Industries	 such	 as	 ﬁlm	 and	 games,	 moIon	
recogniIon,	security,	surveillance	and	roboIcs	are	seeking	to	capitalize	on	the	wealth	of	in-
formaIon	and	other	opportuniIes	that	are	present	in	the	moIon	capture	of	bodies.		 	











hand,	 these	projects	 also	 seek	newness.	 They	 aim	 to	mediate	dance	 in	 a	way	 that	 people	





	 These	 developments	 in	 turn	 have	 triggered	 an	 interest	 in	 the	 speciﬁc	 knowledge	
about	bodily	expression	that	is	present	in	performing	arts	pracIces,	and	in	dance	in	parIcu-
lar.	 In	dance,	the	body	 is	 the	archive.	Body-to-body	communicaIon	 in	the	studio	 is	the	un-
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challenged	‘golden	standard’	of	dance	transmission.	A	new	task	for	dance	research,	as	part	of	
the	 larger	project	 advocated	by	A	Choreographer’s	 Score	 to	 ‘take	dance	 seriously’,	may	be	
found	 in	 the	 further	 invesIgaIon	of	 the	 crapsmanship	 and	 ‘dance	 knowledge’	 of	 the	 per-
former.	Because	of	academic	discourse’s	reputaIon	of	discarding	the	study	of	the	corporeal-
experienIal	 realms	 that	escape	wriaen	descripIon,	 this	 is	not	an	unproblemaIc	endeavor.	
Indeed,	a	core	belief	in	dance	pracIce	is	that	the	complexity	of	the	combinaIon	of	oral	and	
kinestheIc	 communicaIon	 cannot	 and	 perhaps	 should	 not	 be	 captured	 in	 wriIng.	 While	
wriIng	may	indeed	be	counter-producIve	as	a	tool	in	dance	pracIce	and	may	undoubtedly	
fall	short	 in	capturing	complexiIes	of	performaIve	knowledge,	this	should	not	make	dance	
researchers	 refrain	 from	 further	 invesIgaIng	 the	 ‘corporeal	 enunciaIon’	 of	 choreographic	






its	 turn,	 has	 prompted	 an	 increasing	 awareness	 of	 the	 need	 to	 arIculate	 performaIve	
knowledge	at	the	heart	of	dance	pracIce.	Unlike	choreographic	knowledge,	the	‘know-how’	





Ion	and	 theorizaIon	of	performaIve	knowledge,	 is	 a	 ship	 in	how	dance	 is	 imagined.	 This	
brings	 the	 dancer’s	 breath	 into	 focus,	 because	 the	 breath	 essenIally	 connects	 external	
movement	with	inner	intenIon.	The	dancer’s	use	of	breath	is	an	example	of	pracIcal	knowl-
edge	that	is	of	vital	importance	for	dance	performance	but	that	has	been	under-represented	
not	 only	 in	 dance	 scholarship,	 but	 also	 in	 computaIonal	 and	 digital	 media	 for	 capturing	
















associated	 with	 the	 depicIon	 of	 grand	 scenery	 and	 dramaIc	 events.	 Conklin’s	 painIngs	
















The	 rhetoric	 of	 these	works	 open	 verges	 on	 the	 techno-apocalypIc,	 as	 is	 the	 case	 in	 the	
video	installaIon	Factory	of	the	Sun,	which	was	presented	at	the	Venice	Biennial	in	2015	(ﬁg.	
50).	Factory	of	the	Sun	shows	a	moIon	capture	volume	in	which	actors	perform	in	the	cre-




Figure	 50.	 Hito	 Steyerl,	 Factory	 of	 the	 Sun	 (2015).	 ContribuIon	 to	 the	
German	Pavilion	at	the	Venice	Biennale.	
Figure	49.	Leos	Carax,	Holy	Motors	(2012).	
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temporary	 visual	 eﬀects	 and	 technologies	 such	 as	 photogrammetry,	 computer-generated	








ﬁrms	 the	 inevitable	 entanglement	 of	 body	 and	 technology	 and	 the	 impossibility	 to	 clearly	
disInguish	between	one	and	 the	other.	 It	 is	 impossible	 to	determine	where	 the	one	 stops	
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Figure	 51.	 The	 Xsens	 suit	 used	 in	 the	 creaIon	 process	 of	Wide	
Open	 (2016).	Xsens	MVN	(or	MOVEN)	 is	a	 full-body,	camera-less	
moIon	capture	soluIon	that	detects	body	movements	via	inerIal	
sensors	 aaached	 to	 the	 suit.	 It	 is	 a	 ﬂexible	 system	 that	 can	 be	
used	indoors	or	outdoors	(on-set).
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data.	Markers	 are	 aaached	 to	 a	 Ight-ﬁnng	moIon	 capture	 suit	 or	 directly	 onto	 the	 skin.	







 MoIon	 capture	 pracIces	 in	 the	 dance	 ﬁeld	 are	 not	 a	 mainstream	 phenomenon.	
However,	the	experimental	work	in	this	area	spans	an	impressive	range	of	purposes.	I	claim	
that	 the	 cultural	 signiﬁcance	 of	 this	 phenomenon	 stretches	 beyond	 dance’s	 disciplinary	





central	quesIon	 is	produced	by	 the	 complex	design	processes	 that	are	aimed	at	providing	
access	to	dance	knowledge	in	digital	formats:	How	to	make	moIon	data	speak?	Although	 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moIon	capture	oﬀers	many	creaIve	and	analyIcal	opportuniIes,	 the	technology	produces	
speciﬁc	constraints	when	it	comes	to	the	representaIon	of	the	dancing	body.	MoIon	capture	
cannot	 but	 ﬁxate	 an	 image	 of	 the	 dancing	 body.	 It	 radically	 reduces	 the	 complexity	 of	 its	




capture.	How	 is	dance	conceived	of	as	a	 type	of	knowledge	 that	can	be	 transmiaed?	How	




















Rosas	 (1983)	 by	 the	 Belgian	 dance	 company	 Rosas.	 The	 transmission	 pracIce	 is	 studied	
through	in-depth	interviews	with	dancers,	recordings	of	the	performance,	the	ﬁlm	version	of	
the	performance	by	Thierry	de	Mey,	and	various	literatures.	Speciﬁc	aaenIon	is	paid	to	the	
mulImodal	 publicaIon	 A	 Choreographer’s	 Score	 (Cvejić	 and	 De	 Keersmaeker	 2012).	 The	
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remediaIon	 of	 video	 and	 its	 indexical	 referenIality.	 The	 chapter	 includes	 analyses	 of	 the	










strument	 that	draws	 lines	while	moving.	 I	 approach	 this	 as	 a	 conceptual	metaphor	 (Lakoﬀ	
and	 Johnson	1980;	 2003),	which	 I	 call	 the	dancing-drawing	body.	 I	 analyze	works	by	 Lesia	




speak’.	 I	 return	 to	 the	work	of	Rosas	when	 I	 discuss	 the	performance	My	Breathing	 Is	My	
Dancing	 (2015).	 I	 examine	 various	 case	 studies	 that	 deliberately	 incorporate	 breath	 as	
movement	 to	aﬀect	 speciﬁc	body	states.	 Inspired	by	Luce	 Irigaray’s	philosophy	of	breath,	 I	
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data	 streams	 encourages	 new	 invesIgaIons	 of	 technique	 and	 knowledge	 transmission	 in	
performance	and	presents	opportuniIes	to	arIculate	the	corporeality	of	dancers	in	diﬀerent	
ways. 





derrepresented	 in	 dance	 scholarship	 and	 computaIonal	 and	 digital	 media	 for	 capturing	
















driedimensionale	 traject	 van	 de	markers.	 Op	 deze	manier	 kunnen	 bewegingsdata	 worden	








culturele	 belang	 van	 dit	 fenomeen	 de	 grenzen	 van	 het	 dansvakgebied	 overschrijdt.	 Deze	
prakIjken	 zijn	 verbonden	met	 andere	 ontwikkelingen	 in	 de	maatschappij,	 zoals	 de	 steeds	
toenemende	 complexiteit	 van	 bewegingsonderzoek	 en	 ‘gait	 analysis’	 (loopanalyse),	 touch-
screens	en	andere	hapIsche	technologie,	en	tensloae,	de	analyse,	visualisering	en	toepas- 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ontwerpprocessen	die	 toegang	kunnen	bieden	 tot	danskennis	 in	digitale	vormen:	hoe	kun-
nen	moIon	capture	data	op	een	betekenisvolle	manier	gepresenteerd	worden?	Hoewel	mo-
Ion	 capture	 veel	 creaIeve	 en	 analyIsche	 mogelijkheden	 biedt,	 kent	 de	 technologie	 ook	
speciﬁeke	beperkingen	met	betrekking	tot	de	weergave	van	het	dansende	 lichaam.	MoIon	
capture	 kan	 een	drasIsche	 vermindering	 veroorzaken	 van	de	 complexiteit	 van	de	 ervaring	
van	dans.	Desondanks	is	het	zeker	mogelijk	dat	de	bewegingsdata	die	aan	de	basis	liggen	van	




taal	 geregistreerd	wordt.	Hoe	wordt	 dans	 gezien	 als	 een	 vorm	 van	 kennis	 die	 kan	worden	
overgedragen?	Hoe	nodigt	moIon	capture	ons	uit	om	dans	anders	te	kennen?	In	dit	proef-






Ijk,	 danswetenschappen,	 performance	 studies,	 ﬁlosoﬁe,	 ﬁlmwetenschappen	 en	 computer-
wetenschappen.	 In	 het	 onderzoek	wordt	 gebruik	 gemaakt	 van	 een	media-taxonomie,	 een	
methode	 die	 benadrukt	 dat	 media	 zich	 niet	 in	 een	 technologisch	 vacuüm	 bevinden,	 on-
a°ankelijk	 van	 sociale	 en	 culturele	 prakIjken,	maar	 dat	media	 juist	 verstrengeld	 zijn	met	





























in	de	discussie	over	moIon	capture	en	dans	 in	 kaart.	 Ik	onderscheid	 twee	kenmerken	van	
moIon	capture	als	apparatus	in	deze	prakIjken:	de	remediëring	van	video	en	de	indexicale	










visualiseren	 als	 getekende	 lijnen.	 Deze	 beeldvorming	 nodigt	 de	 kijker	 uit	 om	 zich	 het	
dansende	lichaam	in	te	beelden	als	een	instrument	dat	lijnen	tekent	terwijl	het	beweegt.	Ik	
!293
Dutch Summary                                                                                                                                                           
benader	 dit	 als	 een	 conceptuele	 metafoor	 (Lakoﬀ	 en	 Johnson	 1980;	 2003),	 die	 ik	 het	
dansende-tekenende	 lichaam	 noem.	 Ik	 analyseer	 werken	 van	 Lesia	 Trubat,	 Nancy	 Stark	
Smith,	 MoIon	 Bank	 en	 Deborah	 Hay,	 OpenEndedGroup	 en	 Gibson/Martelli.	 Elk	 van	 deze	
voorbeelden	biedt	een	andere	kijk	op	hoe	kennis	over	de	lichamelijke	basis	van	cogniIe	kan	
worden	gedigitaliseerd.		
	 In	 hoofdstuk	 6	 beargumenteer	 ik	 dat	 het	 bestuderen	 van	 het	 gebruik	 van	 adem	 in	
dans	een	middel	kan	zijn	om	bewegingsdata	op	een	betekeningsvolle	manier	weer	te	geven.	
Ik	keer	terug	naar	het	werk	van	Rosas	en	bespreek	de	voorstelling	My	Breathing	Is	My	Danc-
ing	 (2015).	 Ik	bekijk	 verschillende	case	 studies	waarin	adem	bewust	als	beweging	gebruikt	








het	materiële	 negeren	 ten	 gunste	 van	 het	 virtuele.	 De	 omgang	met	moIon	 capture	 tech-
nologie	 is	diep	geworteld	 in	belichaamde	ervaring	en	belichaamde	cogniIe.	 Ik	 laat	zien	dat	











Ische	kennis	die	 van	 cruciaal	belang	 is	 voor	de	uitvoering	van	dans,	maar	die	onderverte-
genwoordigd	 is	 in	de	danswetenschap	en	 in	digitale	 toepassingen	voor	het	 registreren	van	
beweging.	 Ik	 schrijf	 dit	 fenomeen	 toe	aan	de	 logocentrische	eigenschappen	van	de	discur-
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	 	 Dancers:	 Adriana	 Borriello,	 Anne	 Teresa	 De	 Keersmaeker,	 Michèle	 Anne	 De	
	 	 Mey,	Fumiyo	Ikeda.	Photo	Jean-Luc	Tanghe.	
Figure	2.		 Rosas	danst	Rosas	by	Anne	Teresa	De	Keersmaeker	in	1983.	Third	movement.	
	 	 Dancers:	 Adriana	 Borriello,	 Anne	 Teresa	 De	 Keersmaeker,	 Michèle	 Anne	 De	
	 	 Mey,	Fumiyo	Ikeda.	Photo	Jean-Luc	Tanghe.	
Figure	3.		 Rosas	danst	Rosas	by	Anne	Teresa	De	Keersmaeker	in	2009.	First	movement.	





















Figure	17.		 MoLon	 Bank	 and	 Thomas	 Hauert/ZOO	 company,	 TWO	 (2013).	Data	 plot	 of	
	 	 Iming	and	acIon	scores	of	the	Careful	ScienIst	training	exercise.	 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	 	 MoLon	Bank.	 This	excerpt	 shows	 (from	 lep	 to	 right)	 video	 recordings	of	 the	
	 	 performance,	the	travel	paths	of	performer	Jeanine	Durning,	Durning’s	in-	




Figure	40.		 Gibson/Martelli,	Falling	Upwards	 (2013).	Screenshot	of	 realIme	virtual	envi-
	 	 ronment	made	for	ﬁrst-person	navigaIon	via	CAVE	technology.		
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